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Editor's Comments 


15M Jamboree April 20/21 

Last year we had a very successful 15M jamboree in January. This year I thought 
I'd let it go until spring when 10M activity might be dying down a bit and there 
would be more enthusiasm for some 15M activity. So mark your calendars now and 
let's make this year's event as successful as last year's. Looking back at my 
comments in the February issue (#130) I was reminded just what a great jamboree 
it was. I worked 60 stations over the weekend jamboree. I don't think I've ever done 
that before. I'm looking forward to seeing if I can do as well (or maybe better) this 
year. We'll print reports from participants again this year. Logs should contain all 
the usual information: times, rigs, antennas, names, callsigns and of course AMI 
numbers. For each AMI member contact add an extra point to your score total. 
Please try to get your reports in to me ASAP after the jamboree. 
Electric Radio Parts Unit Directory 

It's been a while since I talked about the Electric Radio Parts Unit Directory and 
what a benefit it can be to those repairing or restoring vintage rigs. Here's what the 
directory is (for those new subscribers and for those who have never become aware 
of the service): The directory is a list of vintage rigs that are being parted out. I list 
them alphabetically according to manufacturer. Other information in the directory 
is the owner's name, address and phone number and in some cases e-mail address. 
There is no charge to put a rig in the directory but there is a $2 charge with a LSASE 
to obtain a copy of the directory. At the present time there are 144 rigs in the 
directory. I encourage everyone who has a parts rig to add it to the list. You can do 
this by letter, phone, fax or e-mail. This is a way to provide a service to other vintage 
enthusiasts and also to make some money from a rig that might otherwise be 
worthless. And remember my slogan, "Your dead rig can bring other rigs back to 
life". N6CSW 
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Bob Samuelson, Silent Key 
whiz kid at Hallicrafters for less than a decade leaves 
indelible imprint on amateur community! 


by Robert E. Grinder, K7AK 
7735 N. Ironwood Dr. 
Paradise Valley, AZ 85253 
atreg@asu.edu 


Bob Samuelson, exW9RAD, who was 
born February 28, 1911, passed away 
February 8, 2001, a few days before his 
90th birthday, and only two weeks after 
Bill Orr died (see Grinder, 2001, ER, 
#141). Both men attained avatar status 
during their professional careers, en- 
dowing twentieth-century electronics 
with unparalleled theoretical and tech- 
nical contributions and tangible accom- 
plishments. Both men were Fellows of 
the IEEE; however, it is unlikely that 
they ever met. Bob was almost ten years 
older than Bill; he had graduated from 
college in 1933, five years before Bill’s 
freshman year. During those five years, 
after first distinguishing himself at 
Collins Radio via a whirlwind of 
achievements, Bob joined the staff at 
Hallicrafters, and ina scant few months, 
put three low-power transmitters in 
production and had the famed HT-4 
ready in 1938 for the assembly-line. 

Furthermore, the two men chose ca- 
reer pathways not likely to cross as they 
pursued their goals. Bob Samuelson’s 
professional career spanned 42 years, 
from 1933 when he started work at 
Collins Radio until 1976, when he re- 
tired in Phoenix, AZ, following twenty 
six years with Motorola. He worked at 
Hallicrafters from 1938 to 1946—he was 
27 years of age when he arrived and 35 
when he departed—the eight years rep- 
resent about 20% of his career. The phase 
at Hallicrafters is the only one marked 
by contributions to amateur radio, and 
itis clearly the occasion where he made 
an indelible imprint on the culture of 
amateur radio. 


A decade before E. F. Johnson, Collins 
Radio, and Leo Meyerson (World Radio 
Laboratories) introduced, respectively, 
such series as the Viking, 32-V, and 
WRL Globe King, Samuelson pioneered 
commercial development of plate- 
modulated transmitters for the ama- 
teur market. He is revered deservedly 
in the current AM community, in gen- 
eral, for his resolute commitment to 
AM transmitters, and in particular, for 
his development of the HT-4/BC-610, 
which has been acclaimed in the com- 
munications realm as akin to the Jeep in 
its significance to WW II. Moreover, the 
extraordinary rate at which he designed 
and accelerated production of his trans- 
mitter series for Hallicrafters qualifies 
him as a “quiz kid.” 

Bob Samuelson’s sterling contribu- 
tions to Hallicrafters are representative 
of his striving, throughout his profes- 
sional career, to develop expertise as an 
“innovator” in the field of electronics 
[see below]. In contrast-after Samuelson 
had left Hallicrafters—Bill Orr pub- 
lished systematically for radio ama- 
teurs, from 1949 to 1998, scores of Hand- 
books, topical books, and magazine ar- 
ticles. Bill Orr concentrated essentially, 
during his career, on becoming a pre- 
eminent print journalist in the domain 
of amateur radio. 

I aim to acknowledge here my re- 
spect for Bob Samuelson by enlarging 
upon my earlier recounting of his expe- 
riences as a young engineer at 
Hallicrafters (Grinder, 2000, ER, #136) 
and to comment on his subsequent work 
at Motorola. I first met Bob in the Spring 


This undated photograph was taken in a Chicago hotel probably in 1940 or 1941. 
The first person standing at the left is Rollie Sherwood, a Hallicrafters’ sales 
representative, next is Robert Finlay, liaison engineer between Hallicrafters and 
government agencies, the next two persons, including the individual with his 
back to the others, are unidentifiable, the fifth person standing is Bill Halligan. 
Seated from left to right are Nelson Case, a Hallicrafters’ sales representative; 
Bob Samuelson; Joe Frendreis, Hallicrafters’ comptroller; Ray Durst, Hallicrafters’ 
vice-president; and E.G. Brown, Hallicrafters’ advertising manager. 


of 1999 after I had done considerable 
research on the HT-4/BC-610. When I 
submitted the final draft of my manu- 
script to Electric Radio, Barry Wiseman 
informed me that Bob was living hardly 
a stone's throw away from me and indi- 
cated that he might be interested in 
what 1 was doing. I was thrilled to learn 
of his proximity! I found Bob to be an 
affable, soft-spoken person, who invari- 
ably made complimentary comments 
about his associates. Later, I learned 
from members of his family that an 
unfailing trait of his was that of rarely 
speaking critically of others. 

Isuggested earlier (Grinder, 2000, ER, 
#136) criteria for creativity and showed 
that Bob Samuelson met my definition 
of a highly creative person. When Bob 
visited Portland, Oregon, in 1967, on 


behalf of Motorola [see below], he of- 
fered a newspaper reporter his view of 
a creative person. Specifically, he pre- 
scribed the role of an “innovator” in the 
context of forthcoming scientific ad- 
vances. In the process, he projected an 
image of himself: “We are bound to 
have new technology. But it is not the 
technology alone that brings another 
Motorola into being or a Texas Instru- 
ments or a Fairchild. It is the next big 
innovator,” he contended. “It is not the 
scientists, it is the innovator who picks 
up the ideas and puts them together 
into a profitable business who makes 
these things move” (Pratt, 1967). 
Bob’s sensational success in develop- 
ing transmitters for Hallicrafters over- 
shadows the fact that his administra- 
tive skills were also highly regarded. 


continued on page 37 


The Eldico SSB-100F 


(A Fitting and Affordable Mate for the 75A-4) 


by Brian K. Harris, WA5UEK 
3521 Teakwood Lane 

Plano, Texas 75075 
brian.k.harris@philips.com 


Introduction 

With AM being my preferred mode 
of operation it should come as no sur- 
prise that my collection is heavily 
weighted (literally) with plate modu- 
lated transmitters. That said, my pen- 
chant for rare, uncommon or highly 
prized single sideband rigs is quickly 
revealed to shack visitors when they 
are greeted by a TRI-X-500, multiple 
Cosmophones, B&W 6100’s, 100V’s, an 
Invader 2000 and a KWS-1. Rounding 
out the welcoming committee is a pair 
of Eldico SSB-100F transmitters. 

Introduced in December of 1956, these 
successors to Long Island City-based 
Eldico Electronics’ SSB-100, (ER #113) 
and SSB-100A retailed for $795 and up. 
According to Eldico’s president, Don 
Merten K2AAA (now SK), twelve hun- 
dred ‘F’ models were produced, with 
some eight hundred being sold to ama- 
teurs and the remainder going to com- 
mercial or government institutions. That 
I have only been able to identify units 
with relatively low serial numbers (70, 
75,80, 108, 160, 166, 195 and 210) makes 
me question the accuracy of the reported 
100F sales. Weakly supporting the 
premise of a lesser production number, 
I am aware of only six other 100Fs, 
whose serial numbers are unknown to 
me. Additionally, I have seen but three 
throughout years of hamfest attendance. 
Regardless of the actual production 
number, the SSB-100F was not marketed 
long. The last 100F was apparently pro- 
duced in August of 1958 and the last 
related Eldico advertisement in OST was 
in April of 1959. There is little doubt in 


my mind the availability of lower cost 
SSB transmitters like the 3251/3252 and 
HT-32/HT-37 and transceivers like the 
KWM-1/KWM-2 and Cosmophone con- 
tributed to the premature demise of the 
SSB-100F. 

Like most pre-60’s amateur equip- 
ment, the SSB-100F covers 80, 40, 20, 15, 
11 and 10 meters. With its 500 kc VFO 
range and three 10 meter band seg- 
ments, there is no support for 29.5 
through 29.7 Mc without a crystal 
change. The transmitter is rated for out- 
puts of 100 Watts (PEP) of SSB, 50 Watts 
of CW and 20 Watts of AM (one side- 
band). Its 3.3 Kc (6 dB) voice bandwidth 
is supported by unwanted sideband and 
carrier suppression of at least -50 dB 
and 3rd order distortion of -35 dB or 
more. 

Mechanical Description 

Comparisons of the ‘F’ model to its 
predecessors reveal vast differences. 
Whereas the non-A and A models are 
modular nightmares that rival, if not 
surpass, the Collins 32V-series in main- 
tenance and repair complexity, the 
100F’s circuitry is spread over four eas- 
ily accessible, anodized aluminum chas- 
sis (exciter, VFO, power supply, oscil- 
loscope) which makes working on an 
SSB-100F extremely easy. 

Weighing a scant 50 pounds, the 100F 
is housed in a receiver-like cabinet that 
measures 17-1/16" wide, 10-3/8" high 
(not including the rubber feet) and 15- 
3/8" (not including the knobs and con- 
nectors). The paint scheme is simple: 
durable, high gloss, medium grey with 
white silk screening. A hinged lid af 


Front view of the SSB-100F. 


fords access to the top side of the 
various chassis and, more important, 
every alignment and calibration adjust- 
ment, barring the rear panel mounted 
bias pot. 

In the top left corner of the front panel 
resides a 200 mA plate current meter, 
while a 1" oscilloscope occupies the top 
right. Centered between the instrumen- 
tation is a bakelite escutcheon that 
frames the slide rule-style frequency 
drum. The top row of controls, left to 
right, are the carrier level, VFO (note 
the spinner knob) and plate tuning and 
loading. On the bottom row, in the same 
direction, are the sideband selector, 
audio gain, function, vox level, power 
switch, QT adjustment, CAL/STBY/ 
XMIT switch, grid tuning and 
bandswitch. Early, non-PTT equipped 
units have a single contact Amphenol 
microphone connector at the bottom 
left corner. Later units with PTT came 
with a phone jack as used by Collins 
and Drake. Along this line, a previous 


owner of #0080 installed an RCA phono 
jack on the rear panel and circuitry to 
allow PTT. 

In addition to the bias pot, the sparsely 
populated rear apron contains an 5O- 
239 RF output connector, an RCA jack 
for 600 ohm audio input, an eight screw 
terminal strip, a fuse holder and an- 
other RCA jack to provide a SPOT or 
calibrate output for a receiver. While 
the calibrate connector is mentioned in 
the manual it is not shown on the sche- 
matic and may not have been included 
in very early units. The calibrate signal 
is picked up by an open ended wire, 
several inches in length, that is laced in 
the main wiring harness. 

Exciter Chassis 

Audio amplification is accomplished 
using both stages of a 12AT7 which 
drives a second 12AT7 configured as a 
balanced modulator. The second input 
to this modulator, a 413 Kc carrier, 
comes from a third 12AT7, configured 
as a grid-plate oscillator and cathode 


continued on next page 
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A cable from the exciter 
chassis carries the 4700 Kc 
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follower. The output from this cath- 
ode follower is level-adjusted via the 
front panei-mounted ‘CARRIER’ poten- 
tiometer before it is applied to a 6BA7 
operating as an electron-coupled oscil- 
lator and mixer. Energy at 4700 Kc from 
this “converter stage’ results from mix- 
ing frequencies of either 5113 or 4287 
Ke (switch selectable by the LSB/USB 
panel switch) with the lower sideband 
(410-413) Ke signal from the crystal fil- 
ter. The four-crystal lattice filter is fol- 
lowed by two series trap crystals of 
413.4 Ke and 413.8 Ke which further 
reduce unwanted carrier and upper 
sideband energy. The lengthy jump 
from the ‘A’ model to the ‘F’ model 
strongly signaled the move to the filter 
method and away from the phasing 
method employed in the 100/100A. 


sideband signal to the VFO 
chassis but not before one 
section of a 6AL5 rectifies a 
portion of that energy to pro- 
vide horizontal deflection. 
Similarly the second 6AL5 
section creates a variable DC 
bias that provides intensity 
modulation of the CRT, thus 
allowing the oscilloscope 
beam to be blanked when 
there is no modulation or 
carrier. 

In addition to the sideband 
generator and oscilloscope 
detector, the exciter chassis 
also contains the VOX/QT 
circuit. Amplified speech 
feeds one section of a 12AT7 
and receiver’s audio the 
other. The outputs of the two 
triode sections are rectified 
separately in the dual diodes 
of a second 6AL5 before be- 
ing passed to another 12AT7 
that serves as a controlled, 
monostable multivibrator. 
VFO Chassis 

Spectrum segments of 500 Ke are 
achieved by mixing the output of the 
0.8 to 1.3 Mc VFO with the 4700 Kc SSB 
signal from the exciter. The permeabil- 
ity tuned 6AK6 VFO is of modified 
Colpitts fashion and uses electron cou- 
pling for improved isolation. Before 
reaching the 12AT7 mixer, the VFO 
output passes through an elaborate low 
pass filter for harmonic attenuation. 
This mixer is grid block keyed in the 
CW mode. Following the mixer is a 5.5 
to 6.0 Mc amplifier implemented with a 
6AU6. The mixer plate and amplifier 
grid are gang tuned with the VFO. An 
air variable that is adjustable viaa small 
front panel screw allows dial calibra- 
tion. 


SELECTION 
MIXER 


PLATE TUNING GRID TUNING 


RF OUTPUT 


The author's Eldico station: Collins 75A-4 receiver on left; SSB-100F transmitter 
center and SSB-1000F amplifier (the subject of a future article) on the right. 


Power Supply Chassis 

Why the power supply chassis was so 
named in the manual seems odd con- 
sidering the assembly contains the final 
amplifier, the driver, the last mixer, a 
crystal oscillator, the oscilloscope and, 
oh yes, the power supply components. 

The SSB-100F’s power supply centers 
ona husky transformer with eight sec- 
ondaries (five filament, one HV, one LV 
and one BIAS). A 5R4 serves as a full 
wave HV (800 Volt) rectifier and a 5U4 
similarly handles the LV (360 Volt) re- 
quirement. Two half wave, series-con- 
nected selenium rectifiers create an 
unregulated -75 Volts for bias. Regu- 
lated plate voltage for the crystal oscil- 
lators results from an OA2 while an 
OB2 holds the VFO oscillator screen to 
105 Volts. 

In the RF arena, moving from the 
input to the output, both sides of a 
parallel-tied 12AT7 Pierce crystal oscil- 
lator create an injection signal thatis 5.5 
to 6.0 Mc higher than the operating 
frequency. This signal is applied to the 
grid of one section of another 12AT7 
whose plates and cathodes are paral- 
leled, making this third mixer behave 
like a dual gate MOSFET. The other 
grid is fed with the 5.5 to 6.0 Mc signal 
from the VFO chassis. 

The output of this third mixer is am- 
plified by a Class A 12BY7 driver that 
excites a Class AB1 parallel-connected 
5894 final. Matching the 5894 plate im- 


pedance to the load is a pi network that 
is bandswitched along with the tuned 
stages of the previously mentioned os- 
cillator, mixer and driver stages. In ad- 
dition to the neutralization normally 
required in a non-multiplying ampli- 
fier, linearity improvement is achieved 
by feeding some of the RF from the 5894 
plate to the cathode of its driver. 

A small sub-chassis mounted above 
the ‘power supply’ chassis contains the 
6AU6 and 1CP1 CRT that form the os- 
cilloscope. The 6AU6 amplifies the de- 
tected SSB signal from the exciter chas- 
sis before passing it to the horizontal 
deflection plates of the CRT. Vertical 
deflection is provided by capacitively 
coupling RF from the plate of the 5894 
final. 

Restoration 

With one paper capacitor, three 
electrolytics and no postage stamp mi- 
cas, restoring an SSB-100F should require 
little effort. At least with mine this was 
true. Per my normal practice, after re- 
forming and checking the electrolytics, I 
examined the critical resistors and re- 
placed those few components that showed 
their age. The single .5 uF paper capaci- 
tors were relieved of their duty primarily 
because I did not like their waxy look. 
Erratic operation of the 5 watt wirewound 
bias potentiometers in both transmitters 
was corrected with DeOxit. While I was 
at it, | also sprayed the tube sockets and 
wafer switches and the rotating mechani 
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Top of chassis view 


cal components received a hint of Mo- 
bile One. Unlike many transmitters and 
receivers, the two pilot lamps are easily 
replaced. With the new components in- 
stalled, I discovered that both units 
worked reasonably well with a dummy 
load so I elected to put them on the air 
without going through the lengthy, but 
straight forward, four page alignment 
procedure. This procedure requires only 
an RF Voltmeter (and time). Before going 
live, I did adjust the carrier balance and 
sideband selector crystals. 
Operation 

Zero beating is smooth and easy pri- 
marily because the backlash-free VFO 
requires a quarter turn more to span 
100 Ke than the much lauded NC-300. 
However, there are two minor quirks I 


observed about the VFO tuning. 
Around mid-dial there is a slight me- 
chanical drag, regardless of the direc- 
tion of travel. Initially I thought this 
was due to a mechanical problem. On 
inspection I discovered it is caused by 
the dial stop mechanism and cannot be 
avoided. Another equally trivial mis- 
behavior is that the frequency pointer 
has a tendency to drag and, therefore, 
lean slightly one way or the other as it 
traverses the dial. Unless you reverse 
the knob slightly after reaching your 
destination frequency, the pointer will 
continue to lean. Like I said, it’s trivial. 

Although the VFO’s stability was ap- 
parent early-on, I was curious how it 
compared to other rigs so I decided to 
quantify its drift. To do so, I connected 


Underchassis view 


the output of the VFO chassis directly 
tomy frequency counter. With the trans- 
mitter at room temperature, I put the 
transmitter in the CAL(ibrate) mode, 
set the VFO for exactly 5750.0 Ke and 
recorded the counter’s display every 
ten minutes for two hours. The result- 
ing twelve measurements were: 5750.1, 
SY DU bio 70120 00.25 750,2)) 5790.2; 
5700757 0012).9700.1,5750:1,.5750-2.and 
5750.1. While this is excellent, the drift 
might be slightly greater with the added 
heat of transmission. 

With the exception of phasing rigs, the 
SSB-100F tuneup procedure is more com- 
plicated than that of any vintage SSB rig 
I have operated. As there is no provision 
for metering the final grid current, once 
the band and frequency are set, the car- 
rier control is merely increased until a 
small spot appears on the scope. This 


indicates the presence of the 4700 Kc SSB 
exciter signal. Next, the grid tuning is 
adjusted until an increase of plate current 
is noted, all the while readjusting the 
carrier downward as required to keep the 
plate current under 100 mA. Then the 
plate tuning is adjusted to resonance, 
using the scope’s vertical deflection as a 
measure. Following this the grid tuning 
is peaked by monitoring the plate cur- 
rent. When this is done the carrier is 
reduced to zero and then increased until 
a scope indication is just visible. Here is 
where the procedure varies radically from 
others. The plate circuit is to be detuned 
so that there is no vertical deflection and 
then the carrier control is increased until 
there is 150 mA of plate current. Natu- 
rally, the plate circuit needs to be quickly 
re-resonated, after which one goes 
through the normal, iterative loading in 
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The Johnson Viking Matchbox Antenna Couplers 
And How to Add 160 Meters 


by 'Bowie' Bill Breshears, WC3K 
6303 Homestake Place 

Bowie, MD 20720 
bbuck@ccconline.net 


In 1958 the E. F. Johnson Company 
introduced two Matchbox Antenna 
Couplers as an addition to its success- 
ful line of Viking transmitters. 

One operates at 275 watts input power 
and the other at one kilowatt. At that 
time ‘antenna tuners’, as they were 
called, were items home built by hams 
and not considered as a purchased item. 
Most of us built them on a wooden 
board that was hung naked on the wall 
near the place where the feed line ex- 
ited the shack. It had big coils and 
breadslicer variable condensers in full 
view so they could be easily re-config- 
ured using clip lead connections. Maxi- 
mizing antenna current as measured by 
RF ammeters, or voltage with neon 
bulbs was the norm. Measuring SWR 
(VSWR, Voltage Standing Wave Ratio) 
was less important than deciding 
whether to series tune or parallel tune 
the antenna. However the hobby was 
moving from open racks to compact 
operating console/table configurations. 
The enclosed and shielded (TVI proof?) 
approach came into vogue. The Match- 
boxes even looked as if they had been 
just taken off the wall and covered with 
aluminum. The aluminum cover on the 
KW Matchbox is secured with no less 
than 46 screws, a significant hallmark 
of TVI Proofing of the era. From its 
appearance it is clear that it is a product 
of the ‘Butt Ugly Square Box School of 
Design’ that reigned at Johnson and 
Heath for a short period. Probably the 
same designer who selected ‘Un-match- 
able’ purple and ‘Un-matchable’ green 
finishes for the two companies. 

Despite its looks the Matchbox tun- 
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ers are a quality product that has no 
commercial peers for matching balanced 
line antennas. In addition they are built 
with quality components husky enough 
to be used for the higher average power 
required for AM operation. They can 
handle the lengthy, old buzzard, con- 
tacts without the coils turning into what 
looks like a toasted ‘Slinky’ toy in a 
pool of melted plastic. 

The current nominal hamfest price 
for a workable unit ranges from $100 
for the 275 watt model to about $300 for 
the rarer KW unit. However when com- 
pared with the “Legal Limit’ (1500 watt 
PEP?) units available today in the $400 
plus range, the price is not unreason- 
able. When performance with balanced 
line and with high AM average power, 
is considered there is no comparable 
unit available for that price. For its niche 
the Johnson Matchbox continues as the 
leader after almost a half century. 
Matchbox Circuits 

Figure 1-A is a simple tuner for bal- 
anced feeders. A look at this shows that 
indeed the basic circuit could have been 
pulled off the wall of a pre World War 
II ham shack. It is a link coupled, bal- 
anced, parallel tuned circuit, with the 
balanced feeders tapped down to match 
the transmission line. While the old tim- 
ers would have tapped the transmis- 
sion line down the coil turns with two 
clip leads, Figure 1-B shows how the 
Matchbox circuit uses a nifty pair of 
mechanically connected differential 
variable capacitors to electrically do the 
same thing; to easily tap down the tuned 
circuit to find that elusive match. 

In Figure 1-B I have created a more 
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Figure 1. Simplified Tuner Schematics. 


physically representative circuit sym- 
bol for these capacitors to aid in under- 
standing. The capacitor on the right side 
of the photographs shows the actual 
construction of the capacitors. Each of 
the differential capacitors is composed 
of two stators and a common rotor. As 
the single rotor is turned 180 degrees, it 
goes from fully meshed with the upper 
stator and not meshed at all with the 
lower stator to a fully meshed lower 
stator and not meshed with the upper 
stator. Thus when the stators are con- 
nected across the coil, and an output is 
taken from the rotor, it behaves like an 
RF rheostat, with a turn of the common 
shaft, the capacitor divider changes 
from low impedance/high impedance 
to high impedance/low impedance. At 
the 90 degree position, when both ca- 
pacitors are equal in capacitance, they 
have equal impedance to the rotor. This 
position corresponds to tapping the 
tuned circuit coil at the 50 % point. All 
other points are possible with great reso- 
lution as the rotor is turned to different 
ratios of capacitor meshing. Each dif- 
ferential capacitor is placed across half 
of the center tapped grounded circuit, 
and mechanically linked such that the 
stators ‘rheostat action’ moves the ‘tap 
point’ from the coil ends to grounded 
center in unison. This high resolution 
tank circuit tapping scheme is the big- 
gest feature of the Matchbox. The other 
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is the quality and power rating of its 
components. As the line is ‘moved’ up 
and down the circuit its impedance af- 
fects the total circuit's resonance and 
the change must be compensated by 
adjusting the other parallel capacitor in 
the Matchbox. Thus the tuning controls 
are interactive and it is a two handed 
optimization task. Realistically it is 
fairly easy to attain an acceptable 1.5:1 
vswr, however what techno compul- 
sive ham can resist tweaking for 1:1? 
This requires a finer touch since the 
capacitors are direct drive. 
Schematic Diagrams 

The complete Viking Matchbox sche- 
matics of Figures 2, 3, and 4 show the 
differences between models and some 
of the other features. Why the output 
connections are different for the two 
models is a mystery to me but are in- 
cluded here in the hookup diagrams. 

The relays provide a transfer of the 
tuner link between receiver and trans- 
mitter, grounds the receiver antenna 
lead and provides RECEIVER MUTE 
contacts. The relay operates on 115 volts 
AC. Many times tuners purchased at 
swap meets will have the relays re- 
moved or ‘jammed’ into the closed po- 
sition with a wedge of paper or other 
material. This will eventually make the 
contacts develop a poor connection and 
should be changed by soldering appro- 
priate jumpers, or restored to original 
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“MATCHBOXES” 


20 db of additional TVI 
harmonic suppression! 


@ Self-contained—complete 
with built-in directional 
coupler and indicator! 


® Bandswitching— 
no plug-in coils! 


RF into your antenna 


These new Viking “Matchboxes” provide completely integrated antenna matching and switching 
systems for kilowatt or 275-watt transmitters. Units are complete with built-in directional coupler and 
indicator providing continuous monitoring of either incident or reflected transmission line power. 
Bandswitching 80, 40, 20, 15, and 11-10 meters and completely front panel controlled, these versatile 
*“Matchboxes” quickly and-easily match the transmitter to balanced or unbalanced lines over a wide 
range of antenna impedances. In addition, units are capable of tuning out large amounts of capacitive 
or inductive reactance. Revolutionary circuit design does away with the annoying use of “‘plug-in” 
coils and completely eliminates “load-tapping’’ necessary in other antenna couplers. 

““Matchboxes” are also designed to provide separate matching of the antenna system to receiver, 
self-contained, heavy duty change-over relay switches antenna from receiver to transmitter, grounding 
the receiver antenna terminal and muting the receiver while transmitting. Units are supplied wired and 


pre-tested only—complete instructions included. 


use as your station requires. Note 
that the KW Matchbox has a resistor, 
selenium rectifier, and capacitor to pro- 
vide the transfer relay witha ‘fast make, 
slow break’ of about 0.2 seconds when 
115 volts AC is removed. The rectifier is 
often dead of old age and may be re- 
placed with a modern silicon diode if 
you wish to retain that feature. The 
capacitor is also likely to be failed. Con- 
nections to and from the relay are made 


via a screw terminal strip in the back. 
The RF PROBE terminal has nothing 
connected internally and is available 
for the user to put a short ‘capacitance 
probe’ or loop into the tank coil field to 
sample a bit of RF for a scope or other 
use. 

Notice the output terminals of the 
275 watt unit and the KW unit are la- 
beled somewhat differently when it 
comes to using the tuner with coax out 
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Figure 2. KW Matchbox /160M Mod 


put. My feeling is there are other 
better tuners to deal with the imped- 
ances usable with coax so I save the 
Matchbox for exclusive use on balanced 
line. Nevertheless, once you understand 
the circuit there are several ways of 
dealing with other outputs should you 
need them. 

Both size Matchboxes came with an 
option that includes a directional cou- 
pler and meter circuit as shown by Fig- 
ure 4. The meter, pot, and switch is an 
integral part of the tuner. The sensor is 
separately housed ina 7 inches long by 
2 1/4 inches diameter tube that con- 
tains a ‘strip line type’ circuit. It works 
OK for relative vswr indications for tun- 
ing but does not meet today's output 
power measurement needs very well. 
Power Capability 

The Matchboxes were specified to 
handle transmitter input powers as de- 
fined by the product of final amplifier 
tube plate voltage and plate current as 
observed on meters of the day and ex- 
pressed in watts. Thus it was an aver- 
age value, with the general assumption 
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that the tube was class C. Ifa 70% class 
C efficiency is assumed, the 275 watts of 
input would yield 192.5 watts of output 
power. Normal sine wave AM modula- 
tion at 100% produces a peak envelope 
power of 770 (4x 192.5) watts PEP. Thus 
the tuner was specified to handle an 
output power of almost 200 watts of 
AM with some margin and still match 
impedances between 25 and 1500 ohms. 
Similarly, the KW model is specified to 
handle 700 watts carrier with 2800 watts 
PEP. A look at the components them- 
selves helps give an idea about what 
the margin may be. 

One important constraint is the 
amount of peak voltage the circuit can 
handle. The weakest link here is the 
spacing on the variable capacitors. The 
275 W spacing is 0.07 inches per section 
and the KW is 0.175 inches, per the 
handbook this is good for 3 KV and 7 
KV per section respectively. 

The amount of circulating current in 
the tuner coil and through the coil switch 
contacts is the other power limiting con- 
straint. Heat and the ability to dissipate 
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Figure 3. 275 W Matchbox/160M mod 
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Figure 4. Johnson Matchbox directional coupler schematics 


itis the problem. The 275 coil is made 
of # 12 tinned copper with extra thick, 
square, Plexiglas like support rods. 

Older ARRL handbooks indicate #12 
wire is suitable for transmitters with 
500 W @1.8 through 14 MHz, and 150 W 
@ 21 and 28 MHz. The KW coil is really 
deluxe 1/4 inch by 1/16 inch silver 
plated edge wound strap with strong 
ceramic like mechanical support for 
each turn that is excellent. Clearly kilo- 
watt capable. The switch in the 275 uses 
double contacts for each connection 
point, the one in the KW has almost 1/ 
4 inch diameter contacts, as good as any 
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I have seen. Both switches are ceramic. 

Exceeding the peak voltage capabil- 
ity is easily determined by the arcing 
fireworks that result. Checking for ex- 
cessive current is a subjective process, 
after an extended period of operation, 
immediately after turning the transmit- 
ter off, test the coil and switch contacts 
by using “Ye Olde Finger Test’ just like 
your mom did on the flatiron before 
permanent press clothes. Warm - OK, 
very warm - OK, too hot to keep your 
hand onit, or spit sizzles, or any degree 
of burn, or discoloration or solder melts, 
- not OK. With this highly scientific 


The 


working parts of the Johnson Matchbox antenna coupler. The KW model 


(left) and 275 watt model. Both have 160M modifications. 


criteria in mind. I have successfully 
operated on all specified bands using 
the 275 model on; SSB - 1000 W PEP, 
AM - 250 W carrier, 1000 W PEP. (See 
below for additional antenna imped- 
ance considerations.) The KW tuner has 
routinely operated at measured output 
of 375 W of AM carrier and 1500 W PEP 
levels. After 15 minutes, this produced 
a warm coil and no arcing on modula- 
tion. Thus it appears the KW Matchbox 
is able to safely handle today's “Legal 
Limit” with considerable margin. Ihave 
heard old timers report that they have 
operated AM phone at a full KW input 
without difficulty. 

The rating of the tuners is also influ- 
enced by the amount of reactance 
needed to make the system load. There 
are balanced line lengths/antenna sys- 
tems that cannot be tuned to a 1 to 1 
VSWR null with the controls. Either no 
null can be found or the null will not 
bottom out near 1:1 VSWR. There are 
two ways to expand the range to solve 
this condition. The first is straight for- 
ward and amounts to just increasing 
the length of the feed line (assuming the 
line is just long enough to reach the 
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shack and can’t be shortened.). It usu- 
ally takes less than 1/4 wavelength 
(mostly more like 1/8 wavelength) to 
get within tuning range. The second 
method I have used for years and have 
not seen published elsewhere. The link 
coil on the Matchbox is made up of 
almost 6 turns, the normal 50 ohm trans- 
mitter input is at approximately turn #2 
from ground. The remaining turns are 
there to better match high input imped- 
ance receivers, and comes factory wired 
for 300 ohms. Moving the transmitter 
tap both directions to find a spot for 1:1 
nulls works great. Less than 1/4 turn 
has an effect and it is relatively sensi- 
tive to the exact sweet spot. I have 
always been able to find a spot that 
makes the tuner work. In fact I use, and 
leave in place, a short length of flexible 
coax with an alligator clip on the center 
conductor to tap the link. Setting the 
tuner up to work well on several bands 
may require a combination of line 
lengths and link turns to find the com- 
promise configuration, but this process 
has always been possible for my anten- 
nas. 


continued on next page 


the KW Matchbox. 


275 Watt Matchbox 160 Meter 
Modification 

The biggest complaint about the Match- 
box is that it lacks 160 meters capability. 
Some years ago I successfully modified a 
275 watt Matchbox by modifying the 
BAND select switch to have an addi- 
tional 160 meter position which added a 
20 uH coil to each end of the existing coil. 
(See photo) The coil/switch assembly had 
to be moved to center the longer coil in 
the available space, and the left antenna 
wire insulator removed to provide clear- 
ance. The modification is fairly easy and 
tuning range just covered the entire 160 
meter band. The tuner worked well with 
the antenna used at that time to support 
amplified SSB of about 1 kw pep and a 
Johnson Valiant of about 120 w AM car- 
rier. The recent 160M QRO Jamboree 
prompted me to participate withmy much 
enjoyed modified DX-60/amplifier com- 
bination. (See, “160 AM For The Heathkit 
DX-60” Electric Radio, January 2001, P- 
20.) That controlled carrier AM combina- 
tion is sometimes operated with 125 W 


Detail showing the dual differential variable capacitor and 160M modification to 
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resting carrier and 1200 W pep. I found 
that with the current antenna/feed line 
length, the modulation had to be throttled 
down to something less than 400 W pep 
to avoid spectacular fireworks displays 
in the variable capacitor on voice peaks. 
This relatively low pep tolerance was 160 
meters specific so it is probably a func- 
tion of the new Q of the modified tuner 
circuit and/or the specific feed line/an- 
tenna combination. I chose the brute force, 
get a bigger one, approach. The station 
KW Matchbox was modified to add 160 
meters. 
KW Matchbox 160 Meter Modification 
The modification to the switch and coil 
was judged to be not as easy on the KW 
model, so another approach was tried 
using an available variable vacuum ca- 
pacitor to increase the capacitance of the 
circuit. Enough capacitance was added 
to allow the dual 100 pFd variable capaci- 
tor to tune across the 1.885 mHz AM 
frequency on 160 meters. Bench testing 
indicated that about 175 pFd of shunt 
capacitance was required, however ac 


tual tuning of the reactance on the an- 
tenna resulted in 200 pFd giving the great- 
est dynamic range for the tuner's variable 
capacitors, a range that would not quite 
tune 1:1 VSWR at both band edges. Note 
that the number of turns used in the link 
‘primary’ were also optimized to cover 
the bands used. (160, 75, 40 meters) The 
desired goal of operation on this antenna 
system with controlled carrier AM pep 
above 1 kw was not immediately 
achieved. It was found that, with modu- 
lation, the vacuum variable capacitor pro- 
duced a very loud acoustic feedback. (I 
will not report the result of my quick fix 
attempt at acoustic suppression with pa- 
per towels! However every ham shack 
should havea fire extinguisher.) A physi- 
cally neat solution was found by using 
four 50 pFd doorknob type capacitors, 
(50 pFd, 15 kv, @ Fair Radio Supply). 
These were all wired in parallel, however 
an additional cap was obtained such that 
they lent themselves to other configura- 
tions that would also yield 150, 175, and 
250 pFd should future antenna systems 
require it. These capacitors do not pro- 
duce significant acoustic output. Upon 
testing this beefy KW Matchbox, I still 
had an occasional arc, I had to add some 
additional ladder line to move the im- 
pedance/voltage peaks that resulted 
across the tuned circuit, the remedy I 
should have tried in the first place. 

The doorknob caps are mounted ona 4 
3/ Sp oyeoul) 27inch, piece. of 1/8 inch 
Plexiglas that is secured to the two fiber 
rods on the top of the differential capaci- 
tor withnyloncable ties installed through 
pairs of 1/8 inch drilled holes. The caps 
are mounted to the Plexiglas by the screws 
on one end. One copper strap connects all 
the bottom terminals together and an- 
other strap connects all the top terminals 
together. Space remains between the sides 
of each cap as an additional safeguard to 
prevent possible arcing. Flexible connec- 
tions to the copper straps are made with 
copper braid salvaged from coax. An ef- 
fort was made to both keep the connec- 
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tions short, and balance the configura- 
tion. Originally two clip leads were used 
to connect the shunt capacitors across the 
coil at the connections to the differential 
capacitor rotors, however, disconnecting 
just one end seemed to work OK when 
used on the other bands. A plan to adda 
switch and small vacuum relay to per- 
form this function and to reinstall the 
ugly case was scrapped. I have grown to 
like the ‘old days’ flavor and appearance 
of the bare tuner with beautiful coil, 
switch, caps, clip leads and all, in the 
shack. What more impressive sight to the 
grandkids than waving a bare, uncon- 
nected, illuminated, 4 foot, florescent bulb 
in the hand to sample the modulated 
field above the coil! “MOM look, just like 
Darth Vader! Can I be a Ham Grampa?” 
(He He He.) 
Conclusion 

The Viking Matchboxes are excellent 
balanced feeder matching devices and 
work very well with antennas that use 
today's convenient 450 ohm ladder line. 
The antennas I use for AM operations 
include the following: 160, 75, and 40 
meters; a 160 meters, 1/3 wave length 
dipole, (180 feet long, center fed, with 
about 80 feet of 450 ohm ladder line). 
This provides dipole like patterns, 
broadside to the wire on all three bands. 
It provides good distances and geo- 
graphical coverage for AM ragchewing. 
If you want DX, something else might 
be better. Note that on 40 meters it is an 
extended double Zepp providing about 
3dB gain. On 10 meters I feed a 3 ele- 
ment beam with the ladder line to allow 
the Matchbox to provide a good match 
across the entire band. The Matchbox 
also allows me to use the dipole on all 
the other bands with whatever directiv- 
ity/gain it has. In general the patterns 
fragment into multiple beams and maxi- 
mum gain aligns along the wire as fre- 
quency increases. In my opinion the 
Matchbox is a cost effective boatanchor 
that is hard to beat for what it does best, 
balanced feed antennas. ER 


Dennis Olmstead, WB9EMD, at his operating position. On the right side of the 
photo is the rare 68-tube National receiver, the URR59A. The bottom piece is the 
RF deck and the top piece is the IF and SSB deck. 


Gary Youney, K5QT, with just a part of his very impressive vintage radio 
collection. Some of the gear in the photo includes: a Collins 30S-1 (his left hand 
is resting on it); a National NC-303 (3rd shelf, right hand rack) and an Invader 
2000 (lower shelf, left hand rack). 
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VINTAGE NETS 


Arizona 40M AM Group: Meets on 7293 kHz at 10:00 AM MST (1700 UTC) on Sat. and Sun. 
West Coast AM Net meets Wednesdays 9PM Pacific on or about 3870kc. Net control alternates 
between John, W6MIT and Ken, K6CJA. 
California Early Bird Net: Saturday mornings at 8 AM PST on 3870. 
California Vintage SSB Net: Sunday mornings at 8 AM PST on 3860 +/- 
Southeast Swap Net: Tuesday nights at 7:30 ET on 3885. Net controls are Andy, WA4KCY and Sam, 
KF4TXQ. This same group also has a Sunday afternoon net on 3885 at 2 PM ET. 
Eastern AM Swap Net: Thursday evenings on 3885 at 7:30 ET. This net is for the exchange of AM 
related equipment only. 
Northwest AM Net: AM activity daily 3 PM - 5 PM on 3875. This same group meets on 6 meters 
(50.4) Sundays and Wednesdays at 8:00 PT and on 2 meters (144.4) Tuesdays and Thursdays at 8:00 
PT. The formal AM net and swap session is on 3875, Sundays at 3 PM. 
K6HQI Memorial Twenty Meter AM Net: This net on 14.286 has been in continuous operation for 
at least the last 20 years. It starts at 5:00 PM PT, 7 days a week and usually goes for about 2 hours. 
Arizona AM Net: Sundays at 3 PM MT on 3855. On 6 meters (50.4) at 8 PM MT Saturdays. 
Colorado Morning Net: An informal group of AM'ers get together on 3876 Monday, Wednesday 
Friday, Saturday and Sunday mornings at 7AM MT. 
DX-60 Net: This net meets on 3880 at 0800 AM, ET, Sundays. Net control is Jim, N8LUV, with 
alternates. This net is all about entry-level AM rigs like the Heath DX-60. 
Eastcoast Military Net: It isn't necessary to check in with military gear but that is what this net is 
all about. Net control is Ted, W3PWW. Saturday mornings at 0500 ET on 3885 + or - QRM. 
Westcoast Military Radio Collectors Net: Meets Saturday evenings at 2130 (PT) 0n 3980 + or - QRM. 
Net control is Dennis, W7QHO. 
Gray Hair Net: The oldest (or one of the oldest - 44+ years) 160-meter AM nets. It meets on Tuesday 
nights on 1945 at 8:00 PM EST & 8:30 EDT. http: //www.crompton.com/grayhair 
Vintage SSB Net: Net control is Andy, WBOSNF. The Net meets on 14.293 at 1900Z Sunday and is 
followed by the New Heathkit Net at about 2030Z on the same freq. Net control is Don, WB6LRG. 
Collins Collectors Association Nets: Technical and swap session each Sunday, 14.263 MHz, 2000Z, 
is a long-established net run by call areas. Informal ragchew nets meet on Tuesday nights on 3805 
at 2100 Eastern and on Thursday nights on 3875. West Coast 75M net that takes place on 3895 at 2000 
Pacific Time. 
Collins Swap and Shop Net: Meets every Tuesday at 8PM EST 0n 3955. Net control is Ed, WA3AMJ. 
Collins Collector Association Monthly AM Night: The first Wed. of each month on 3885 kHz 
starting at 2000 CST (0200 UTC). 
Drake Users Net: This group gets together on 3865 Tuesday nights at 8 PM ET. Net controls are 
Criss, KB8IZX; Don, W8NS; Rob, KE3EE and Huey, KD3UI. 
Swan Users Net: This group meets on 14.250 Sunday afternoons at 4 PM CT. The net control is 
usually Dean, WA9AZK. 
Nostalgia/Hi-Fi Net: Meets on Fridays at 7 PM PT on 1930. This net was started in 1978. 
K1JCL 6-Meter AM Repeater: Located in Connecticut it operates on 50.4 in and 50.5 out. 
JA AM Net: 14.190 at 0100 UTC, Saturdays and Sundays. Stan Tajima, JA1DNQ is net control. 
Fort Wayne Area 6-Meter AM Net: Meets nightly at 7 PM ET on 50.58 MHz. This net has been 
meeting since the late '50's. Most members are using vintage or homebrew gear. 
Southern Calif. Sunday Morning 6 Meter AM Net: 10 AM Sundays on 50.4. NC is Will, AA6DD. 
Old Buzzards Net: Meets daily at 10 AM Local time on 3945. This is an informal net in the New 
England area . Net hosts are George, W1GAC and Paul, W1ECO. 
Canadian Boatanchor Net: Meets Saturday afternoons, 3:00 PM EST on 3745. 
Midwest Classic Radio Net: Sat. mornings on 3885 at 8AM Central time. Only AM checkins 
allowed. Swap/sale, hamfest info and technical help are frequent topics. NC is Rob, WA9ZTY, 
Boatanchors CW Group: 3546.5, 7050, 7147, 10120, 14050. 80 on winter nights, 40 on summer nights, 
30. and 20 meters daytime. Nightly "net" usually around 0200-0400 GMT. Listen for stations calling 
COQ BA, CO GB. 
Wireless Set No. 19 Net: Meets the second Sunday of every month on 7.175 +/- 25 kHz at 19002 
(3760 +/- 25 kHz alternate). Net control is Dave, VA3ORP. 
Hallicrafters Collectors Assoc. Net: Sundays, 1730-1845 UTC on 14.293. Net control varies. 
Midwest net on Sat. on 7280 at 1700 UTC. Net control Jim, WB8DML. Pacific Northwest net on 
Sundays at 22.00 UTC on 7220. Net control is Dennis, VE7DH. 
Nets that are underlined are new or have changed times or frequency since the last issue. 
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How to Repair a Receiver 
Part 1 


by Jim Hanlon, W8KGI 
PO Box 581 

Sandia Park, NM 87047 
w8kgi@arrl.net 


Our ER Editor, Barry, called me re- 
cently to ask that I write something about 
repairing boatanchor radios. He observed 
that our little corner of the hobby has 
become a lot more popular over the last 
few years, and it is likely that there are at 
least a few ER readers who want to get a 
tube-type radio up and running but who 
may not know quite how to approach the 
job. Now I don’t consider myself an ex- 
pert repairman, but I have been a ham 
since 1952 and I started fixing up a few 
older radios for myself and my buddies 
shortly after that. currently have twenty- 
four transmitters and receivers on the air 
in my Classic Exchange stations that I’ve 
repaired and that occasionally need some 
additional TLC, and [have about a dozen 
additional receivers also in working con- 
dition. So I will start the ball rolling by 
sharing some of my experiences with re- 
ceivers, and I’ll invite you other readers 
who have rejuvenated boatanchors to 
write to Barry with your tips too. 

The first bit of advice I’ll offer is to 
familiarize yourself with the way that a 
receiver works. Pick up an ARRL Radio 
Amateur’s Handbook from the 40’s 
through the 60’s and read through the 
chapter on receivers. This will give you 
a good foundation on how a superhet- 
erodyne receiver works and what kind 
of circuits you will find in your re- 
ceiver. Look also at the Construction 
Practices chapter for information on 
resistors, capacitors and transformers, 
what they look like and their color codes. 
Near the back of the book, just before 
the catalog pages, is the Vacuum-Tube 
Data section. Here you will find socket 
diagrams and typical operating volt- 
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ages for all of the tubes that you will 
encounter in your receiver. The next 
thing, assuming that you already have 
acquired a receiver to work on, is to get 
a copy of its instruction manual. There 
are several good sources for old manual 
copies. W7FG advertises in the classi- 
fied section of ER and is on the web at 
www.w/fg.com. The manuals I’ve got- 
ten from him have been very good qual- 
ity. HI Manuals, www.hi-manuals.com, 
has advertised for many years in the 
QST classified ads and is also showing 
up in recent ER classifieds. Al managed 
the used equipment department of 
World Radio Labs for many years and 
as a result he probably has the largest 
collection including many obscure 
manuals. I’ve also had good luck with 
Pete Markavage, the Manual Man, 
www.manualman.com. You may also 
be able to find a free copy of the sche- 
matic and some other information for 
your prize on the web at http:// 
bama.sbc.edu/ . 

You will also need at least a few basic 
tools and measurement instruments. 
Tools I would not be without include 
good, needle-nosed pliers and regular 
pliers, a wire cutter and insulation strip- 
per, a soldering gun in the 75 to 100 
watt range, some resin core (absolutely 
not acid core) solder, safety glasses for 
soldering, screwdrivers, a set of Allen 
wrenches, an electric drill with assorted 
bits, and a good light, possibly the kind 
with a magnifying glass if you’re get- 
ting on a little as Iam. I also appreciate 
having a good bench vise, a set of socket 
wrenches, and an assortment of clip 
leads. 


The first instrument that you should 
getis an analog multimeter (sometimes 
called a Volt-Ohm-Milliammeter, VOM) 
or a Vacuum Tube Voltmeter (VTVM), 
the kind with a real meter, not a digital 
readout. It will do a perfectly adequate 
job of measuring voltage and resistance 
for you, and you will appreciate that 
analog meter when you are tuning cir- 
cuits for peak output during alignment. 
The next hamfest or flea market is a 
good place to look for your meter. 
Simpson and Triplett made excellent 
VOM’s, and you may also find some 
good off-brands sold by Radio Shack or 
other sources. If you are buying one, try 
to get one with a high “ohms-per-volt” 
rating. My Simpson 260 is one of the 
better meters and is rated at 20,000 
ohms-per-volt on its DC-Volt scales. 
This rating tells you what the resistance 
of the meter is when you put it across a 
circuit, and that can be an important 
thing to know sometimes. For example, 
on its 1000 VDC scale, the resistance of 
my Simpson is 20,000,000 ohms or 20 
megohms. Heath, EICO, and RCA all 
made very good VIVM’s. They are usu- 
ally a constant 10 megohms on DC- 
Volts and 11 megohms on AC-Volts re- 
gardless of the scale. 

The next thing you will need is some 
kind of reasonably stable signal gen- 
erator that you can set with good accu- 
racy onat least certain spot frequencies. 
Over the many years when money was 
scarce, I have used a receiver crystal 
calibrator or an external crystal oscilla- 
tor, a well-calibrated transmitter VFO, 
evena radio station of known frequency 
like WWV. A real signal generator is 
much easier to work with. If you can 
find one, a military surplus BC-221 or 
LM with its original calibration book is 
excellent because of its good calibra- 
tion. I have two, cheap but adequate 
signal generators that I use all the time, 
a recently acquired Heathkit IG-42 that 
covers from 100 kc to 30 mc and a Shield 
TE-121 that covers from 120 kc to 130 


mc that I gota long time ago from Olson 
Radio. They both have an internal AM 
modulator that can put a tone on the 
signal, useful for identification and 
alignment. Heath, EICO, Knight, Gen- 
eral Radio and others made a lot of 
signal generators, and you are likely to 
find one at a flea market or a surplus 
store for not very much money. I use 
another flea market acquisition, a 
Heathkit IM-4110 counter, with my sig- 
nal generators to set them where I want 
them. If your receiver has a low fre- 
quency IF, like 60 or 85 kc, you will 
need a signal generator that covers that 
range as well. I found an audio oscilla- 
tor that goes up to 200 kc that I use for 
those jobs. 

There are other instruments that 
would be useful but that are far from 
absolutely necessary. An oscilloscope 
is great for looking at oscillators and 
amplifiers in action, but you have to 
know what you are doing to use one 
properly. A tube tester is handy since 
tubes are the most likely parts in an old 
radio to be bad—that’s why they have 
sockets rather than being soldered in. 
But you can easily get by without one. 
You can measure for filament continu- 
ity and unwanted shorts with your 
VOM/VTVM. You can also substitute a 
known good tube for a questionable 
one. Ijust recently picked up a Heathkit 
Condenser Checker which is nice espe- 
cially for measuring leakage on old, 
paper bypass capacitors and for mea- 
suring the status of power supply filter 
capacitors. But you can find bad bypass 
capacitors in your receiver by measur- 
ing the voltage across them with your 
VOM/VTVM and bad filters by listen- 
ing for hum. A modern, digital voltme- 
ter is also nice to have as a supplement 
to your VOM/VTVM. 

Now that you are outfitted with tools 
and instruments and you havea manual 
or schematic, it’s time to begin fixing 
that receiver. Most of the receivers I get 
these days have come froma hamfest, a 
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flea market, or a private seller that 
I’ve found in the local newspaper or in 
the ER classifieds. I will also confess 
that I recently picked up an Echophone 
Commercial from that e-place for more 
money than I really should have paid. 
Generally the receiver’s condition is ei- 
ther nonfunctional or unknown, it’s very 
seldom that I get one in good working 
condition any more. So I never start by 
just plugging it in and turning it on, 
since that could well do unnecessary 
damage. Usually a receiver that has been 
out of service for a long time was put 
aside because something went wrong 
with it. You can generally expect it to 
have some kind of fault, one if you are 
lucky and several in many cases. Your 
mission, if you care to accept it, will be 
to find and fix those faults. Just remem- 
ber that it worked once upon a time 
when it was new. If you can put it back 
into that same, original condition, it 
will work again for you. 

Allow me one tip before you start 
your repair journey. I usually start a 
“folder” on every receiver that I repair 
that contains its instruction manual and 
a history of the work that I do on the 
receiver. That way I won’t forget half 
way through the job what things I’ve 
done and what possibilities I’ve elimi- 
nated, and if I have to come back to it 
several years later I will have a case 
history to work from. 

Visual Inspection 

A good starting point is to give your 
prize a thorough visual examination. 
You should be able to get to almost all 
of the vital spots in the receiver by open- 
ing the lid on top and by taking the 
bottom plate off. For a few receivers 
like the Howard family or the just post- 
war Hallicrafters you may have to geta 
little more aggressive by removing all 
or part of the cabinet as well. Don’t get 
enthusiastic and take the knobs and the 
front panel off, at least at first, unless 
absolutely necessary. Put the screws 
and such that you remove in a safe 
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place, a pan or a jar, so that they won’t 
get lost, and if necessary make a few 
notes on how things go together. 

Once inside you will quickly notice 
things like missing tubes or other major 
parts. Check the tubes to be sure that 
they are the correct ones and in the 
right sockets. If you happen to find a 
glass tube that doesn’t appear to havea 
type number marked onit, breathe on it 
like you would breathe on your eye- 
glasses before cleaning them. Then look 
very carefully, perhaps at a glancing 
angle across the glass, and youare likely 
to find the marking. It is usually on the 
glass about halfway down from the top 
or it might be on the top of the tube. 

Look at the bottom plate or the bot- 
tom of the cabinet for puddles of wax 
and scorch marks. A puddle of wax will 
have dripped out of a paper capacitor 
that got too hot because it is leaky or 
shorted. A scorch mark was made by 
some part that got too hot and burned. 
Look at every capacitor, especially the 
paper bypass capacitors (they look like 
round tubes with the leads coming out 
of the ends). If they look burned or if 
they are dripping wax, they may have 
high leakage or be shorted. If I need to 
replace a paper capacitor, I usually use 
a modern “Orange Drop” capacitor. 
They are widely available, Antique Elec- 
tronic Supply (AES) is one good source, 
inexpensive, and they work well. Look 
at the resistors. If they have been over- 
heated, they will be much darker than 
the other resistors, the bands may be 
discolored, or their bodies may even be 
split apart. Most of the 2 watt and under 
resistors in older receivers will be the 
Carbon Composition type. You can still 
buy Carbon Composition resistors from 
AES, but the newer carbon film and 
metal film types will work just as well 
as long as their power rating is suffi- 
cient. Look also at the power trans- 
former. Does it look or smell burned? 
Check the line cord. Is the insulation 
cracked or brittle? I buy an extension 


cord and snip off the multi-socket 
end when I need a new line cord. Better 
yet I use a three-wire cord and connect 
the green, ground lead directly to the 
chassis on a non AC-DC set that has a 
power transformer. 

Most commercially built sets have 
good solder joints, but some kits may 
not. Especially if you have a receiver 
built froma kit, look at the solder joints. 
They should be smooth, their edges 
should end in fillets that adhere to the 
wire or lug surface. There should be 
enough solder to cover the joint but not 
large blobs of it. There should be little 
or no burned flux or other material re- 
maining on the joints. Occasionally you 
will find a bad joint, even in a commer- 
cially built receiver. My HQ-129X quit 
just at the beginning of the Classic Ex- 
change last fall because of a bad solder 
joint at its headphone jack. 

Many manuals have tables of resis- 
tance measurements and voltage mea- 
surements. The next thing to do after 
your visual exam is to check the resis- 
tance measurements in that table. If your 
manual doesn’t have that table, you can 
still use resistance measurements to in- 
dicate potential problems. In general, 
tube filaments should be within a few 
ohms of the chassis ground, tube cath- 
odes should be either grounded or 
within a few thousand ohms of ground. 
Tube control grids (G-1) should be 
within a few thousand ohms of ground 
or less. Tube screen grids (G2) and plates 
should be at least a few thousand ohms 
off ground, since they are connected 
through other parts to the B+ supply. In 
particular, a screen grid or plate that 
measures just a few ohms to ground is 
probably an indication of a shorted by- 
pass capacitor or a shorted power sup- 
ply filter capacitor. 

If you decide at this point that you 
may have a bad bypass capacitor, you 
can measure its resistance with your 
VOM/VTVM, although you may have 
to unsolder or cut one lead to isolate it 
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from the circuit. The reading should be 
at the very high end of your resistance 
range, although it will take a finite time 
for the meter to get up there since even 
a good capacitor will take a while to 
charge. Power supply filter capacitors 
will take an even longer time to charge, 
and their ultimate resistance will be at 
least 100K ohms if they are good. If you 
need to replace a capacitor or other part 
you will have to decide whether to 
unsolder its leads or just to cut them. 
Unsoldering and removing the leads 
and attaching your new part inits place 
is generally the cleanest way to make a 
repair. But if you cannot easily reach 
the point where the lead is soldered or 
you are concerned that you may cause 
damage removing it, it is better just to 
cut the leads off the old part near its 
body and connect your replacement part 
to the old leads. Keep the resulting leads 
on your new part no longer than the 
leads on the original part and shorter if 
possible. Long leads add inductance in 
series with your part that may affect its 
performance especially at higher fre- 
quencies. 

Have a look at the switches and po- 
tentiometers (volume controls and such, 
called “pots”). You can tell with your 
VOM/VTVM whether switches are 
making good contact and whether pots 
are working smoothly or are scratchy. I 
usually give any open switches, such as 
the bandswitch, a good cleaning with 
Big Bath’. It cleans and degreases and 
then evaporates leaving no residue. For 
switches or other metal connections that 
are still scratchy I escalate to Deoxit’. 
For pots, look for a hole in the cover or 
an open crack around the leads to spray 
your cleaner. Always work the switch 
or pot back and forth after you have 
sprayed the cleaner onto it. It is very 
seldom that you will have to replace a 
switch or pot if you work on it for a 
while with cleaner unless it has physi- 
cal damage. 

Check the tuning and dial mecha 
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nism. Is it working smoothly? Are 
there any broken dial cords? Manuals 
usually have stringing directions for 
replacing broken dial cords, but occa- 
sionally it is left to the ingenuity of the 
service person. With patience you can 
figure it out, as I did recently with an 
Echophone EC1. Generally a dial cord 
wraps around the tuning shaft two or 
three times so that it won’t slip. On old 
tuning shafts that have been worn very 
smooth, I sometimes wrap them witha 
piece of paper tape or old-fashioned 
sticky cloth friction tape so that the 
cord won’t slip. Look for a spring inside 
of the large pulley attached to the tun- 
ing condenser shaft. The end of the dial 
cord is usually attached to one end of 
that spring and the other end of the 
spring to a tab on the inside of the 
pulley to take any backlash out of the 
cord. 

The National HRO and NC-100 series 
receivers have beautiful, worm drive 
tuning mechanisms, and many other 
receivers have gear drives. Youcanopen 
the top cap on the National mechanisms, 
there are four screws holding it on, and 
check the lubricant. If itis dried out you 
may want to remove it and replace it 
with a good quality automobile grease. 
A drop or two of light oil would not 
hurt the gear drive in another receiver 
as well. 

Check the tuning capacitor. Does it 
turn smoothly? You may need to wash 
out old, hardened lubricant from its 
bearings with Big Bath and replace it 
with a little new, light oil. Listen care- 
fully while you turn it for any plates 
that may be scraping together. If you 
suspect that plates are scraping you 
may be able to test them with the resis- 
tance range of your VOM/VTVM. If 
they are touching, look very carefully 
for the spot. You may try using a piece 
of paper slid alternately between plates 
to find the place where they are bind- 
ing. Use extreme caution in bending 
plates away from one another so that 
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you don’t cause more shorts in other 
places. Again, with patience it can be 
done as I found out recently on that 
same EC1. 

You may want to do some general 
cleaning at this point. I use “Formula 
409” cleaner from the grocery store and. 
paper towels to clean up the dust and 
entrenched dirt. An old tooth brush is 
handy for the hard to get at places. Be 
careful about using chemical solvents 
especially on painted surfaces. I found 
out the hard way that acetone attacks 
the paint on a Johnson Adventurer. 
Mechanical Repairs 

When I look for a receiver to restore, 
I usually try to avoid the basket cases 
that have a lot of physical damage. But 
I’ve violated that rule on several occa- 
sions; usually they find me. One time 
the UPS man dropped the SX-43 that I’d 
been wanting for a long time over my 
fence, smashing in the front panel and 
breaking the dial glass. Another time a 
friend in Kansas City gave me an RME- 
70 for free, all I had to do was carry it 
home under my seat on the airplane. 
But the right bottom edge of the front 
panel was “just a little bent” and the 
cabinet was similarly whopper-jawed, 
probably from the same concussion. 
Another gift was an S-19R Sky Buddy 
that had been sitting on its side on a 
damp basement floor for far too long a 
time so that one end was rusty instead 
of black crackle. I bought a Meissner 
Signal Shifter at a hamfest one time that 
someone had blasted with black spray 
paint all over its beautiful aluminum 
front panel. And lastly there is the pair 
of half-there Echophone EC-1’s that I 
acquired recently hoping to make one 
whole one out of the two halves. 

If your radio is badly damaged, you 
may need to do some mechanical res- 
cue work before you can begin an elec- 
trical restoration. I do not have any 
sophisticated tools, so I am limited in 
straightening out bent metal to what I 
can do with blocks of wood, a vise, and 


a few wood working clamps. Gener- 
ally I try to capture the bent area be- 
tween two pieces of board and then | 
apply force gently, clamping the sand- 
wich in my vise and squeezing it and 
sometimes applying a bending moment 
by hammer or by hand outside until I 
get it as straight as possible. A little 
patience and cut-and-try goes a long 
way ina project like this. Both my SX-43 
and my RME-70 yielded to this kind of 
treatment. I have made replacement 
bottom covers and top panels from sheet 
metal. The “Do-it-yourself” aluminum 
sheets are nice if you can find them. 
They bend easily over a straight edge 
and youcan cut them with tin snips. For 
my Echophone project I was not able to 
find sheet aluminum, so I used galva- 
nized steel flashing stock from the hard- 
ware store. I straightened its built-in 
bend over my leg, and cut it to the 
required shape with tin snips. I made 
the necessary bends with the aid of my 
vise and those woodworking clamps. | 

AES (See “Where to find parts” at the 
end of this article) has black, gray and 
brown crackle paint in spray cans. I’ve 
had good luck getting it to look like the 
crackle finish on my 1930’s and 40’s 
receivers by drying it under a 60 watt 
light bulb mounted in a 9 inch alumi- 
num reflector that I move to several 
spots in turn across the surface. I fixed 
the rusted end of my S-19R and I painted 
the newly fashioned top for my EC-1 
with crackle paint. I also found that I 
could remove the paint on that Signal 
Shifter. Acetone from the hardware 
store melted that cheap, black stuff off 
the panel and didn’t even bother the 
good paint on the panel labels in the 
process. But be careful, it may also melt 
the original paint underneath. Try it in 
a spot that won’t show at first. And if 
you do need to replace or touch up 
some original paint, see “Paints and 
restoration parts” at the end of this ar- 
ticle for a source. 

I madea passable replacement for my 
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SX-43 and EC-1 dial glasses froma piece 
of thin Plexiglas sheet that I found at 
my local hardware store. You can score 
it with a shop knife cut and break it 
cleanly, most of the time, over a straight 
edge. Clamp it firmly between two 
pieces of wood at the break line and 
give ita sharp whack with another piece 
of straight wood just beyond the break 
line and it will go. You can also cut it 
with a fine saw blade and smooth it 
with a file, a technique to use if you 
need round pieces or corners. You can 
drill holes in it for mounting purposes. 
And youcan paint calibration lines onto 
its surface. I tried masking off a line 
with paper tape and then spraying ona 
red line for my SX-43 dial, but the line 
edges came out fuzzy. When I used 
plastic electrical tape they came out nice 
and straight. 

Some restorers go so far as to com- 
pletely strip a badly rusted chassis of 
all parts. They use chemicals, I’ve heard 
that Brasso will work, and elbow grease 
to clean up the chassis and the other 
large metal parts. They completely re- 
paint the chassis, panel and cabinet and 
rebuild the receiver from the bottom 
up. That is a labor of love that I have yet 
to undertake myself, but I admire the 
people who have the patience and per- 
sistence to do it. So far I have avoided 
projects that far gone. 

I’ve also been asked by my favorite 
article reviewer how to go about re- 
moving a “stuck knob.” I don’t have a 
really good answer for that one that 
doesn’t involve destroying the knob in 
the process. I have run across a few 
knobs with setscrews so tight that | 
can’t budge them. I usually try putting 
a drop or two of penetrating oil on them 
and letting them set for a day or so. 
Sometimes that helps to loosen things 
just enough. Beyond that, though, I start 
getting physical with things like hack- 
saws and dynamite. Do any of you read- 
ers have better suggestions? 
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Applying Power 

With your initial visual inspection 
done and any pressing mechanical re- 
pairs taken care of, you are now ready 
to apply power. I would recommend at 
this point that you wear safety glasses 
whenever you are working on a pow- 
ered-up radio. There is always the 
chance in an old radio for some fire- 
works, and you want to be prepared. If 
the power transformer does not look or 
smell burned, I would advise pulling 
the rectifier tube so that you won’t get 
any high voltage DC into the receiver 
and then plugging it in and turning it 
on. The tubes and pilot bulbs should 
light up, and metal tubes should get 
warm after a few minutes. If you are at 
all concerned about the power trans- 
former, lsuggest putting a 60-watt, 120- 
volt light bulb in series with one side of 
the line cord before you turn the set on. 
If the transformer is all right and the set 
is drawing only filament power, about 
2 watts per tube, the bulb will light only 
dimly if at all. If the transformer is 
shorted the bulb will light to nearly full 
brilliance. If everything at this point is 
OK, measure the AC high voltage from 
the plate pins of the rectifier tube socket 
to ground. It should be several hundred 
volts, and it should be the same at each 
plate if the transformer is OK. One other 
thing that you should do at each step as 
you apply power is to look for smoke, 
primarily from under the chassis. I gen- 
erally have the receiver sitting on its 
side with a bright light shining on the 
underside of the chassis, and I do a 
quick check for plumes whenever I ap- 
ply anew source of voltage. It is postu- 
lated that electrical parts are all built 
with a certain amount of smoke inside 
them that they must have to work, and 
if they lose their hermeticity and the 
smoke escapes they cease to function 
properly. So if you see one releasing its 
smoke, you will have to find out why 
that is happening and also replace the 
part with a new one. 
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The next thing to do, if possible, is to 
reform the power supply’s electrolytic 
filter capacitors. If they have not been 
used fora long time, electrolytic capaci- 
tors may lose some of their capacitance, 
and they should be “reformed.” In gen- 
eral capacitors that are built into a metal. 
can or tube havea pretty good chance of 
reforming and working properly, and 
those in paper tubes are less likely to be 
recoverable. The process consists of put- 
ting alow DC current into the capacitor 
and charging it slowly up to its full 
working voltage. There are several ways 
to do this, but what follows is perhaps 
the easiest for a beginner. First discon- 
nect the load circuits from the power 
supply filter, that is temporarily 
unsolder all lines that supply B+ to any 
of the tubes or voltage dividers or volt- 
age regulator tubes downstream from 
the last filter capacitor. Then put a re- 
sistor in between the rectifier filament 
or cathode and the first filter capacitor. 
That resistor will limit the charging 
current to about 10 milliamps with no 
voltage across the capacitors and less as 
they charge up. Since the average re- 
ceiver power supply is around 250 to 
300 volts, the resistor should be in the 
range of 25K to 35K ohms and it should 
be rated for at least 5 watts. You can use 
a single resistor, or you can put several 
lower wattage resistors in series. For 
example, ten 2.7K, 1/2 watt resistors in 
series would total 27K and would dissi- 
pate 5 watts safely. Put your VOM/ 
VTMV across the last filter capacitor set 
on a voltage scale at least as high as the 
normal B+ expected in the receiver. I 
use the 1000-volt scale on my Simpson. 
Make a mental note of the working volt- 
age rating on your power supply filter 
capacitors. Then turn the receiver on 
with the rectifier tube in place of course 
and watch the B+ voltage indicated on 
your meter. The voltage will start at 
zero and climb toward a value some- 
what higher than the normal B+ in the 
receiver under load. (If the voltage just 


stays at zero or a very low value that 
indicates that you have a short in one or 
more of the capacitors and they should 
be replaced.) You want to watch the 
meter and turn off the receiver when 
the voltage reaches either the rated 
working voltage for the capacitors or 
when it tops out at a value at or above 
the normal B+ value. If the capacitors 
are good, the voltage will climb some- 
what slowly but steadily toward that 
value. If the capacitors have lost most 
of their original capacitance, the volt- 
age may climb to that value quite 
quickly. If the capacitors go through 
substantial “reforming,” it may take 
them a good while, minutes or more, to 
charge to their final value. It is possible 
for the voltage to bounce down a time 
or two during the reforming process if 
one of the capacitors develops a tempo- 
rary short and then clears it. Good ca- 
pacitors will eventually charge to the 
final voltage value and stay there. At 
that point turn the receiver off and let 
the voltage on the capacitors decay to 
zero as indicated on your meter. Then 
remove your series resistor, reattach 
the connections to the rectifier and re- 
ceiver loads, and you are ready to try 
applying B+ to the receiver as a whole. 

Attach any necessary external accesso- 
ries like a loud speaker or headphones 
and an antenna, say a quick prayer, and 
turn the receiver on again. Most receivers 
have a Standby or B+ switch, and you 
will probably want to keep that switch off 
-until the tubes have warmed up. Then 
turn it on and look again for smoke. 

If at some point you find a part emit- 
ting its smoke, you will need to shut the 
receiver down and dosome trouble shoot- 
ing. Generally parts overheat for a rea- 
son. A shorted capacitor is likely to pulla 
lot of current through any resistor that is 
between it and the source of B+. So if you 
find a shorted capacitor, check the resis- 
tors associated with it to see if they are 
still within tolerance, less than 20% off 
from the original value is generally still 
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OK. Likewise if some other part is smok- 
ing you have to use your head and figure 
out if any other associated parts are in- 
volved in the failure. 

Sooner or later you will eliminate all 
of the immediate fires, and then you 
will turn your attention to making the 
receiver actually function. At some 
point in the following sequence, that 
should happen. I’m going to take the 
approach that the receiver stays dead 
as you perform each succeeding step, 
so I’ll take you through a diagnosis of 
every stage in the receiver. I’m also 
going to assume that you are working 
on a single-conversion superhet with a 
tunable local oscillator, by far the most 
common type among the older 
boatanchors. For illustration purposes 
I will point out the test and alignment 
points I will be talking about on the 
schematic of an NC-57B which is very 
typical of this kind of receiver. If you 
are working with something more com- 
plex that you can’t figure out by your- 
self, see the suggestions at the end of 
this article for “Where to find help.” 
Once you find a stage that isn’t work- 
ing, youshould measure everything you 
can about it, starting with testing the 
tube or substituting a known good tube, 
then measuring voltages at the tube 
socket and perhaps other points, then 
measuring resistors and capacitors, and 
certainly checking the wiring against 
the original schematic diagram, until 
you locate the fault(s). As I said at the 
start, if you are lucky there will be just 
one bad stage with one fault. Once you 
find that, the receiver will start making 
beautiful music of some kind, and you 
can stop trouble shooting and start into 
the next phase of repair, alignment. ER 


Ed. There will be at least 3 parts to this 
article on receiver repair. Next month 
the author begins part 2 with align- 
ment. We invite comments and ques- 
tions from readers 
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In November of 1962, two weeks af- 
ter JFK and Nikita had settled the Cuban 
Missile Crisis to their mutual satisfac- 
tion, I walked aboard the USS Page 
County (LST-1076), a World War II, 542 
class LST which the U.S. Navy described 
as a Tank Landing Ship. An LST is a Navy 
amphibious warship designed to assault 
the beach with tons of mobile hardware 
that is deposited right on the beach, 
either directly or over a shaky pontoon 
causeway. Like all ships in our class, 
the Page County was 328 feet long with 
a 50-foot beam. She was named after 
Page County, Virginia. The old timers 
used to tell me that LST really stood for 
Long Slow Target! | lived aboard this 
ocean going ferry boat for nearly three 
years, one of a crew of 90. 

After some fine character-building 
experience on the deck force learning 
the fine points of chipping paint, listen- 
ing to Chief Boatswains Mates swear, I 
was able to persuade the XO of the ship 
to effect my transfer to the radio shack 
where I knew it would be warm and 
dry. At that time I held a General Class 
Amateur Radio license (K3QNT). En- 
couraged by my victory over bureau- 
cracy, 1 made my way into a shipboard 
radio system unlike anything I had ever 
seen. By the end of the summer I was a 
newly minted Radioman, Third Class. 
Remember, this is the early sixties. The 
ship’s main transmitter was stilla TBM, 
a large vacuum tube behemoth. The 
only phone capability we had wasa TCS 
which was used on the harbor channel 
2716 khz, AM. The Page County was 
part of a five ship squadron called 
Landshipron Three, homeported in San 
Diego, California. We talked to the CO 
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of this squadron with our little TCS on 
3349 kHz, alsoon AM. I never knew the 
CO’s name but his call sign was 
Comlanshipron Three. The Navy loves 
this stuff. So in a way, I spent most of 
my time in port working versions of 160 
and 75 meter AM. 

The receiving equipment consisted 
of an RBA (You’ve come a long wave 
baby!), an RBB for Medium Wave, and 
an RBC for HF. Underway we received 
our “Fox” broadcast via CW, mostly on 
the RBA and the RBC. We maintained a 
CW watch, dual-guard with split- 
phones. You should try this some time. 
It can give you a complex! All of our 
traffic had: to be “Typed onwan 
Underwood communications typewriter 
that had no lower case. After we con- 
firmed the traffic, we then hand-carried 
the message to the bridge and the OOD 
(Officer of the Deck). Often the traffic 
consisted of a reprimand for our supply 
officer for ordering too many swabs, a 
sit-rep, move-rep or some other really 
cool Navy acronym. 

Sometimes this Traffic was encrypted. 
A junior officer, usually an Ensign 
around 18 years of age, went into a little 
compartment and swore at a mechani- 
cal machine for about an hour and then © 
emerged with some sort of message. 
Later when I was cleared for TS Crypto, 
I learned why foul language always 
came from that compartment. 

In addition to the fixed equipment in 
the radio shack and transmitter deck, 
we had to provide communications for 
our landing craft. LST’s carried two or 
four LCVP landing craft boats. During 
my “deck ape” days, I went to Assault 
Boat Coxswain School in Coronado. I 
learned how to “broach,” “walk” and 
“beach” rectangular flat bottom boats 
with leaky bow doors onto a beach or 
alongside a pier. Any war movie with 
an amphibious assault scene features 
these boats abundantly. John Wayne is 
usually seen debarking effortlessly with 
his usual swagger onto the beach. I as 


The “other” Lloyd Roach. Two of us 
on the same ship, both radiomen! We 


copied all of our CW on a manual 
Underwood “Mill”. 


sure you, this is not necessarily how 
it goes. These boats really have no busi- 
ness floating in anything, especially an 
ocean while loaded with soldiers, Ma- 
rines, UDT or even a Jeep! 

Aboard these boats we sometimes 
used little FM transceivers called PRC- 
9’s and PRC-10’s. The sailors called them 
Prick Nines and Prick Tens. I’m pretty 
sure this was a pejorative term... or 
maybe an easy mnemonic to remember 
their nomenclature. They used little in- 
stant-heating finals that were anything 
but instant. For example, an exchange 
would sound like this: 
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“..ucake bravo, this. is 
Ziggy Victor one how do you 
read, over?” ”....iggy Victor 
this is Pancake bravo loud 
and clear but you were cut 
off at the beginning, over!” 
This sort of exchange oc- 
curred all the time. No man- 
ner of training the operators 
or the officers on the bridge, 
persuading them to wait a 
moment before speaking 
could make it work. I am 
convinced that this annoy- 
ing operating factor alone 
prompted the invention of 
the transistor! The Prick 
Nines did work amazingly 
well, considering they were 
constantly being drowned in 
salt water while in those 
boats. They ran about one 
watt on a good day. Later, 
when I was promoted to 
Chief Operator, I found the 
Prick Tens would work on 6 
meter FM. However, I must 
report that six meter FM was 
not very active in places like 
Subic Bay or Adak Harbor! 

In the fall of 1963, the Page 
County, along with our sister ship, the 
USS Stone County (LST-1141), took a 
cruise to Willamette shipyard in beau- 
tiful Richmond, California, outside of 
Oakland. Richmond wasa pretty rough 
“yard” town and we put in there to 
have the ship’s “FRAM” done. That’s 
Fleet Rehabilitation and Modernization for 
you landlubbers. While there, we 
chipped more paint than I ever thought 
possible, received new main propul- 
sion engines, installed a brand new ra- 
dio shack and participated in a first 
class dungaree liberty. (Consult with 
an ex sailor for description of last.) By 
the time we proceeded to sea trials, 
many of the transmitters that began with 
“T” and receivers that began with “R” 
were gone. The Page County now had 
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two brand new R-390-A receivers, 
three AN/URC-32 transceivers, and 
fairly new UHF “TED-REDs”. 

I discovered that these AN /URC-32’s 
were expensive military transceivers 
designed and built by Collins Radio; 
they operated anywhere from 2 to 30 
mHz. They were around six feet high 
and bolted to a shock mount on the 
deck. They could be operated remotely. 
Their commercial designation was 
KWT-6. They had two 4X250’s in the 
final and much of the rest was solid 
state. These rigs had a digital readout 
similar to a cash register or the “390” 
and operated either on Single Side- 
band, CW or AM. The radios used am- 
plified handsets that sounded terrific 
on the air. They had enormous punch, 
especially on SSB. The antennas were 
35-foot vertical whip antennas welded 
to both the port and starboard side of 
the ship. The verticals were loaded with 
a remotely controlled antenna tuner that 
clicked and whirred but somehow got 
the VSWR usually down to 1:1. This 
was a sensational setup for a guy who 
had only been a ham for two years. 
During the FRAM we also were fitted 
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with modern Model 28 Teletype ma- 
chines, complete with a KWR-37 de- 
crypting machine. These devices re- 
placed copying the “Fox” Broadcast on 
CW. This addition sure cut down those 
trips to that little compartment where 
sailors practiced their profanity. 

However, we still had to transmit all 
of our traffic on CW. With this type of 
equipment, I learned early on that Mili- 
tary radio budgets are vastly superior 
to Ham radio budgets. I immediately 
commandeered one of these fine rigs, 
got permission from Captain Bruce 
Tager, the ship’s skipper, to operate 
K3QNT/MM on the ship, notified the 
FCC in Waipahu, Hawaii, and I was on 
my way. I was now in the phone-patch 
business and couldn’t have been hap- © 
pier. We sailed around the Mid-Pacific 
for a while, including stops at Christ- 
mas Island, Kwajalein, and Pearl Har- 
bor. I was running anywhere between 
10 and 15 patches a day on 15 meters, to 
WA6NKC at the Naval Training Center 
in San Diego, KH6SP aboard the Sub 
Base in Pearl Harbor, and W3BQP in 
Gradyville, Pennsylvania. 

Then one day in 1964, while tied up in 


antennas on bow of both ships. 


_ National City, California, we were 
ordered suddenly to set the special sea 
detail. After a stop at several San Diego 
commercial piers and Coronado Am- 
phibious base, we were headed for 
Okinawa with more Marine trucks, 
jeeps, LVT’s and Army junk than you 
can imagine. 

Earlier that summer many of our 
squadron took part in exercise Silver 
Lance, which I later learned was the 
largest Navy/Marine amphibious ex- 
ercise ever held in peacetime. Of course 
it didn’t take much imagination to fig- 
ure out that we were practicing for land- 
ings in Vietnam, which even then was 
very much in the news. It was on this 
initial cruise that I developed my skills 
as a champion phone patcher. Even at 
age 20, I quickly realized the enormous 
political advantage of this activity. 

The skipper, XO, and just about ev- 
ery officer on the ship were treating me 
in a most unusual way! No longer was 
I being regarded as the swabby scum I 
had been only a few days earlier. We 


“QNT” being Highlined to run patch for the Boss. Note vertical receiving 
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devised a system where my shipmates 
would be notified on the 1-MC (Navy 
PA System) when the bands were open 
to a particular spot in the US or when I 
had a solid stateside station who could 
make collect long distance calls. Re- 
member, MA Bell was still in charge 
and she looked mighty dimly on phone 
patches in general. Instruction books 
used to warn you that, “permission must 
be secured from your local phone company 
prior to connecting your radio directly to 
the phone line.” Yeah, Right! However, 
when the long-distance operator was 
notified by the stateside ham operator 
that he had a Navy warship on the cir- 
cuit, often the Bell supervisor would 
assign you an operator for the dura- 
tion. Many times these hams would 
become friends with the AT&T opera- 
tors who would schedule their shifts 
around the phone patch times. 

It was particularly good when you 
got a telephone operator who knew the 
score and could explain to the caller 
how “over” worked. While aboard the 
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View of superstructure. “Antenna 
Farm” includes 35-foot vertical for 
URC-32, end-fed long-wire for 500 khz, 
and small VHF verticals aloft. 


Page County, lian literally thousands 
of phone patches @r the crew and sev- 
eral of our shipmates elsewhere in the 
squadron. I was aware that the Stone 
County also had a ham operator who 
was aboard. I believe he was the XO! 
One time I was summoned by the squad- 
ron commander who had me 
“Highlined” to his ship to run a phone 
patch for him personally. Naturally when 
Tarrived aboard I couldn’t raise anyone 
on 20 or 15 meters. I think I told him the 
radios on my ship worked better. One 
of my most memorable phone patches 
involved a young sailor from North 
Philadelphia who called his elderly 
grandmother. We called the house col- 
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lect to “speak to anyone 
from ‘Beau’ from the East 
China Sea.” I must explain 
that Beau’s name was Beau- 
ro-dan Lucky. His grand- 
mother was from the South 
and she could hardly hear 
him with the OSB and QRM. 
She thought he was “miss- 
ing” in the East China Sea. 
That AT&T operator had 
one helluva time convinc- 
ing that woman, who was 
crazy about her grandson, 
that he was really all right. 
We finally were blessed 
with a few good moments 
on the circuit and he was 
able to speak with her. A 
chill still goes up my spine 
to this day when I think of 
it. 

Another time, I ran a 
patch from near Attu, 
Alaska, to the Southeast 
from a shipmate to his wife. 
She told him she had to get 
off the phone because she 
was about to deliver their 
first child. Most of the time these con- 
tacts were made with the AN/URC-32 
using the ship’s 35-foot vertical antenna. 
Occasionally, I would use an R-390-A 
when the ORM got particularly bad. 
The “390’s” had a small rack-mounted 
SSB converter right above the receiver 
(CV-?? something-or-other). We had the 
capability to patch any receiver or trans- 
mitter to the bridge, wheelhouse, CIC 
or even the Captain’s cabin. We ran 
many a patch for the skipper that way 
to give him some “privacy” while speak- 
ing to his wife. Forget the fact that 
damned near everyone on 15 meters 
could listen. 

One of the realities of shipboard op- 
erations is salt air and salt water. The 
antennas, their connectors and insula- 
tors needed cleaning constantly. We had 
an end-fed long wire which I often used 


on 40 meters. The insulators had to be 
cleaned of salt or things would arc like 
crazy. Many a time I had to “Go Aloft” 
while underway with a bucket of 
Trichlorethylene to clean those damned 
insulators. After that experience, climb- 
ing a ham tower is a piece of cake! 

Early in 1965 I made a call via Hank 
Conard, W3BQP, who lived not far from 
my. parents in Bryn Mawr, PA. Hank 
called my father around midnight, lo- 
caltime, and informed him I was on the 
telephone via ham radio. My Dad had 
once been a ham himself in the early 
1920’s but had let his license lapse. Af- 
ter he spoke to me on that phone patch, 
he went nuts and, after a 35-year ab- 
sence from the hobby, quickly studied 
for and got his General Class license. 
Now as W3ABL, Ike Roach proceeded to 
build a contest-level station at his home 
in Bryn Mawr. His station consisted of 
a Collins “S” Line, a Henry 2-K,a KWM- 
2/A, a 305-1, a KWM-1, a 30L-1 500 
watts on six meter SSB and 100 watts on 
two meter SSB. The antennas were 
mounted ona70’ tower witha tribander, 
six meter Long John, eight elements on 
two and a “V” beam cut for 15 meters. 
The only station in Bryn Mawr, Penn- 
sylvania, that was better than W3ABI 
was Joe Hertzberg, K3JH, who had 
beams at 100’. Joe had more money than 
Ike Roach! By the end of 1966, Ike was 
totally consumed with ham radio and 
was running phone patches of his own 
for Operation Deep Freeze, KC4USV, in 
Antarctica. According to the U.S. Navy 
certificate that I still have, he succeeded 
in ‘running more phone patch traffic 
that year for the base at McMurdo Sound 
than anyone else in the nation! By the 
late 1980’s, now operating as K4QM 
residing in Vero Beach, Florida, he had 
dozens of certificates from Captains and 
Admirals for his work in the US Fleet, 
both on Ham Radio and Navy MARS. 

Ike Roach, K4QM, became a silent key 
on July 3, 1999, at the age of 93. He had 
been on 40 meter Treasure Coast Net that 
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morning. Ike had been a ham for 78 years. 

I had a wonderful experience a few 
years ago when I ran into Gerry Whited 
on 40 meters. Gerry was a former ship- 
mate who worked in the “Hole” (the 
engine room). He used to call his par- 
ents from the ship. He later got his ham 
license, KD@LL, and is now active in 
Spring Lake Park, Minnesota. Gerry 
once told me that his experiences with 
K3QNT/MM sparked his interest. 
That’s rewarding. 

Within a year, the Page County sailed 
across the Pacific twice, including 
cruises to Japan, Okinawa, Guam and 
the Aleutian Islands. Later LST-1076 
operated extensively between Da Nang 
and Chu-Lai, South Vietnam. We really 
kept those AN/URC-32’s busy. The 
Page was one of dozens of LST’s that 
were used in that conflict. 

The USS Page County (LST-1076) 
went on to receive six battle stars for 
her efforts. I’m pretty sure she ended 
up in the Greek Navy or somewhere. 
Later as Vietnam got cranked up, the 
trend went to MARS operation and 
much of the shipboard traffic slowly 
melted away from the ham bands. By 
the time my friend Larry Will, W3VU, 
served in Vung Tau in 1967-68, Barry 
Goldwater, K7UGA, and others had 
monster stations that were far superior 
to what we were offering on our small 
ship. Larry tells me the Army made it a 
point to have MARS stations at almost 
every “In-Country” Army facility. 

You may have seen in the news re- 
cently that a crew of Navy vets traveled 
to Greece and “saved” an World War II 
LST. The ship is LST-325. This vessel is 
identical to the one aboard which I 
proudly sailed. I plan to make a pil- 
grimage this fall to Mobile, Alabama, to 
see the ship which is now on display. I 
am. certain that when I walk into that 
tiny radio shack the sounds of those 
phone patches made long ago will again 
ring in my ears. ER 


A 2-Tube 150 Watt AM 
Transmitter 


by Chuck Teeters, WAMEW 
841 Wimbledon Drive 
Augusta, GA 30909 


A couple of months ago I ended up 
with a one tube 80 meter 150 watt CW 
transmitter that had been built by KAAWY 
using the schematic in a 1939 RCA adver- 
tisement for their then new 813 tube. (ER 
138) The RCA ad said that the 813 crystal 
oscillator could be plate modulated on 75 
meters for AM voice. It occurred to me 
that a single 813 modulator would be an 
ideal companion for AM operation of the 
813 crystal oscillator transmitter. The 813 
modulator would have to run asa single 
ended audio amplifier so that would ne- 
cessitate class A with its very low plate 
circuit efficiency. However, it would pro- 
vide 100% tube interchangeability be- 
tween the RF and AF sections of the rig 
and would eliminate all those extra little 
tubes that always seem to get in the way 
ina transmitter. After all it’s the big tubes 
that do all the work in a transmitter any- 
way. 

Hunting through the old transmit- 
ting tube manuals I could find no data 
for class A operation of the 813. Larry, 
W3VU sent me 13 pages of data on the 
813, which included data on AB 1 audio 
operation. It appeared that class AB1 
813s could produce 260 watts of audio 
with no grid driving power using the 
1600 volt power supply used for the one 
tube crystal oscillator. It seemed logical 
to Larry that I could divide the AB1 
values in half for single tube class A 
operation. I ended up with 1600 volts 
on the plate, the screen at 750 and a grid 
bias of -86 volts. Plate current would be 
110 mA max, plate dissipation 125 watts, 
and the audio output should be 75 watts. 
It would be only 30% efficient as amodu- 
lator but as a room heater it would be 
70% efficient so I guess it is a “use in the 
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cold weather only” rig. With class A 
operation that’s to be expected and 
that’s why no one except me and some 
high fidelity addicts use class A for 
high power. 

The grid swing would need to be 160 
volts peak to peak to get the 75 watts 
out. With a commitment to one tube I 
would need to get the AF grid voltage 
directly from the mic. A carbon mic 
through a step up transformer might be 
able to do it. I jury rigged up a circuit 
with an Fl carbon mic button, a mic 
transformer from a BC-1306, and a 9- 
volt battery. I only got a swing of 60 
volts. Hunting through the junk box I 
found a 1938 Stancor A-4706 mic trans- 
former that the catalog said had a 70 to 
1 ratio. Using my test set up I got a 
swing of 150 volts, close enough for me. 

Normal grid bias in a class A amp is 
froma cathode resistor, but I decided to 
go with a fixed bias supply. Since there 
would be no grid current, there would 
be no regulation problem. A small fila- 
ment transformer running backwards 
with a silicon diode could do it easily. 
The screen voltage would have to come 
from the high voltage through a voltage 
divider, and that would take some high 
wattage resistors that I didn’t have. A 
call for help to Henry, KN4AV, an avid 
collector got me some 20-watt wire 
wound resistors. I had a 10 volt 10 amp 
filament transformer that would light 
the filament. 

The only small modulation trans- 
former I had was froma Johnson Viking 
II. It could handle 75 watts OK but was 
normally operated at 700 volts in the 
Viking II, not 1600 volts. Impedance 
wise it was 2:1 and I calculated I would 
need 1:1.5, if the 813s operated the way 
I had calculated. I decided to run it 
backwards and it would come closer to 
the impedance ratio required. To handle 
the higher voltage I would mount it on 
1/2" stand-off insulators and let the 
case and core float and hope it would 
hold up to the 1600 volts. 


The 813 modulator 


To test out my theory, I clipped some 
short test leads onto the Viking modu- 
lation transformer and put 1600 volts to 
it. No fire flew, so I clipped in the 813 
socket and filament transformer. I 
added the Stancor A-4706 microphone 
transformer in, added the bias supply, 
screen circuit, and I had the complete 
modulator spread out on my work 
bench. With a 200 mA meter in the high 
voltage lead I turned on the power. 
Nothing arced but with no load on the 
modulation transformer I shut it down. 
I didn’t have any 7 or 8 K resistors that 
could handle 75 watts of audio so I put 
the 813 crystal oscillator transmitter on 
the workbench. 

My past efforts with the 813 transmit- 
ter had been hard on crystals as there 
was quite a bit of crystal current, more 
than FT-243s like. An unknown, name- 
less ham in Cortez Colorado, with the 
call of N6CSW, had mailed me a pair of 
FT-171, BC-610 crystals that | could 
grind up to 3885 kHz. These rocks are 
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about twice the size 
of FT-243s, about 7 / 
8" square and can 
take over 50 mA of 
current with no 
problems? The FL- 
171 will not fit the 
243 socket so to save 
time I wrapped 
wire around the 
pins and pushed it 
into the 243 socket. 
As luck would have 
it I had to trim the 
oscillator tank, as it 
would only tune up 
to 3800 kHz. With 
the tank redone to 
have a decent Q 
when tuned to 3885, 
I fired up the oscil- 
lator on 3885. The 
larger crystal al- 
lowed me to load up 
to 190 watts output with no heating of 
the crystal. 

Time to put the modulator to the test 
so I connected it in the high voltage 
leads to the crystal oscillator. I put the 
power to it through a Variac. I brought 
the voltage up and nothing arced, and 
no smoke, I had power output on the 
Bird, and no strange noises. Both 813s 
looked very peaceful with no color 
showing. I always have a scope in the 
transmitter coax so I woofed into the 
mic, and I had a bit of modulation. I 
tuned in the signal on my receiver and 
it sounded good. When I cut the power 
to the rig I heard Don, W4YCH near 
Atlanta just ending a QSO. I switched 
the transmitter from the dummy load to 
the 75 meter dipole and gave hima call. 
Got a5 by witha report of decent sound- 
ing audio. Don said it sounded like my 
usual signal quality. Since I use carbon 
mics on everything, AM, FM and SSB 
that wasn’t a bad report and not bad for 
the first time out with the two tuber. I 
turned everything off as there were hot 
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Schematic of the 813 modulator 


wires all over my workbench. The 
modulator could not even qualify as a 
breadboard as nothing was mounted, 
and the only things soldered were the 
filament leads to the 813 socket. Twelve 
test leads with alligator clips held the 
whole thing together. I guess I was lucky 
there weren’t any nails in that part of 
my wood bench top. 

I found a small 6" by 8" aluminum 
chassis without too many holes in the 
junk box. It would be a close fit but 
other than the 4 transformers and the 
813 there wasn’t much else, 2 resistors, 
3 caps, a PJ-055 mic jack, and a 9-volt 
mic battery. The transmitter had a plate 
current meter in the 1600-volt high volt- 
age lead. If I turned off the filament of 
the 813 modulator, it would read 813 
crystal oscillator current only, and with 
the 813 modulator turned on it would 
read both so no need for the second 
meter. When you are working ona small 
chassis with a simple circuit it is easy to 
forget that there will be 1600 volts run- 
ning around. Appropriate feed through 
insulators, grommets, and proper spac- 
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ing was cranked in, to eliminate as much 
as possible any fire flying around. | 
didn’t want any catastrophes, as I was 
already known to local hams as being 
hard on smoke detector batteries. The 
picture shows the results of my second 
time construction efforts, with every- 
thing bolted down and soldered. 

I put the completed modulator on the 
bench next to the crystal oscillator, con- 
nected up everything and put the high 
voltage to it. Plenty of RF but there was 
no modulation when I keyed the mic. A 
voltage check on the 813 modulator 
plate, and the screen showed no volt- 
age. A careful examination and I saw 
that I had forgotten the ground connec- 
tion to the modulator chassis. A com- 
mon ground between the power sup- 
ply, RF chassis and the modulator got 
voltage on the modulator. I could put 
150 watts into the dummy load but only 
with about 20% modulation. I backed 
the RF down to 125 watts output and 
the modulation came up close to 50%. A 
check of the 813 modulator screen volt- 
age gave a reading of 675 volts. I 


changed the screen resistor to 70K 
and the voltage came up to 800 volts. By 
backing the modulator bias down to -80 
volts I got the modulation up to 85%. 
The plate input to the modulator was 
165 watts, and the 813 was really run- 
ning hot. Any attempt to get it up far- 
ther resulted in lousy sounding audio 
with flat topping so I quit with 125 
watts RF out with 85% modulation. 

When I connected the antenna there 
wasn’t anyone on 75 AM. A phone call 
to Richard, W1SUJ, across town got me 
my first contact. A good report from 
across town, and then a QSO with Mac, 
W8MPC, in Elijay, GA confirmed that it 
was working OK. The next evening I 
checked into the Southeastern AM Club 
net with no trouble and got some more 
good reports. The only trouble is when 
you say you are running a pair of 813s 
some hams don’t understand how the 
rig works with only two tubes. If they 
don’t understand it the first time I de- 
scribe the rig I just drop the subject. 

If you want to try something differ- 
ent the schematic shows what it takes to 
build the modulator. The RF schematic 
was in ER #138. The parts count for the 
complete transmitter, RF and modula- 
tor is 3 filament, 1 mic, and 1 modula- 
tion transformer; 9 capacitors; 5 resis- 
tors; 2 coils; and a9 volt battery. A high 
voltage power supply and a plate cur- 
rent meter complete the whole thing. In 
terms of watts per component it beats 
the heck out of a Viking, Valiant, or 
5100. While it should be reasonably ef- 
ficient with only two tubes, it is not. 
Both 813s run very hot, the modulator 
really working the hardest. But if your 
junk box is not overflowing, it is about 
the simplest decent powered AM trans- 
mitter you can build, and youcan truth- 
fully say you are running a pair of 813s 
with high level plate modulation. ER 


Clatternet: 850 shift RTTY roundtable, on 
10137 kcs USB Saturday, starts 0930-1000 Pa- 
cific time. 
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Bob Samuelson, Deceased from page 3 

He began as transmitter engineer, was 
promoted in 1940 to Chief Engineer, 
and later, to Vice-President in Charge 
of Engineering. I have reported details 
of Bob’s professional discussions with 
Bill Halligan (Grinder, 1999, ER, #126; 
2000, ER, #136) mainly ina serious vein, 
befitting their concern that surviving in 
a competitive marketplace depended 
on right decision-making. However, Bill 
Halligan was anything but a taskmas- 
ter. He and members of his senior staff 
mutually respected one another. He 
could delegate responsibility comfort- 
ably. Each staff member worked hard 
and no one punched a time clock. Fur- 
ther, Bill Halligan was a natural-born 
master salesman. His success was due 
partially to his incomparable social 
skills. Night after night in hotel bars he 
would entertain into the wee hours 
Chicago power-brokers and leaders in 
the radio industry, including represen- 
tatives of component manufacturers, 
vendors of communications receivers, 
and parts distributors, etc. His favorite 
drink was the martini straight-up, and 
he consumed at the slightest tempta- 
tion several of them on any given 
evening. 

Bill Halligan also recognized that he 
could heighten company morale by in- 
viting members of his senior staff to 
social events (see accompanying pho- 
tograph). Among the cohorts, Bob 
Samuelson attained a reputation as a 
clever storyteller, and he was often 
called upon to liven up events. In fact, 
he was reputed to be the star performer 
and lead raconteur at Hallicrafters. For 
example, at a Thanksgiving feast, in 
1943, where forty-one employees had 
gathered, Bob promoted a new “lure 
machine”—to wit: “’Professor’ Bob 
Samuelson was called on to discuss 
postwar plans from the engineers point 
of view. As a straight-faced comedian, 
he could be a headliner at Balaban & 
Katz theaters. Witha blackboard he sol- 
emnly illustrated a mythical machine 
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invented by the engineering depart- 
ment as an infallible guide in selecting 
beauty contestants. This was so sensa- 
tional [that] it was later requisitioned 
by a well-know cosmetic firm to test the 
lure of applied cosmetics. The applica- 
tion was the interesting part, especially 
the Lana Turner Sweater Girl Develop- 
ing Cream” (“Reporter’s statement,” 
1943). 

Bob Samuelson, by 1946, was a promi- 
nent employee of a company that was 
then the most successful manufacturer 
in the world of amateur communica- 
tions receivers and transmitters. Sud- 
denly, however, he resigned from 
Hallicrafters to join a partner in a tiny 
business that the two men named, 
“Voice and Vision.” Their intent was to 
design and install custom high-fidelity 
FM and TV systems for affluent cus- 
tomers. A brother-in-law of the partner 
would design the cabinets and Bob 
would customize the electronics. 

I asked incredulously why he had 
abandoned a prestigious post for such 
an uncertain enterprise, and he replied, 
“well, it was an opportunity to be in 
business for myself, and it provided 
time for me to enter Northwestern Uni- 
versity to work on M.S.E.E. and Ph.D. 
degrees.” Actually, other compelling 
reasons, with somewhat negative bi- 
ases, also prompted him to leave 
Hallicrafters. On the one hand, work- 
ing at Hallicrafters was exhausting. Bill 
Halligan certainly did not micro-man- 
age, but he expected results; he did not 
demand more from his staff members 
than they could deliver, but he antici- 
pated eagerly what they could deliver. 
Staff members worked diligently for 
Bill, out of great respect for him, and 
the magnitude of their output is truly 
astounding. Conditions overall were 
rewarding, and they were proud to work 
for both Bill Halligan and Hallicrafters, 
but the personal sacrifices were costly 
and burnout inevitably took its toll. On 
the other hand, postwar expansion op- 


portunities were burgeoning, and Bill 
Halligan informed key staff members 
that he intended definitely to enter the 
consumer electronics market. His new 
product lines would include a broad 
range of console and table model televi- 
sion sets, as well as a host of shortwave 
and/or broadcast portable and mantle 
models, with and without clock-alarms, 
etc. To Bob, the new directions in which 
Hallicrafters was heading were unap- 
pealing. 

Bob Samuelson met the leaders of 
Motorola-Paul Galvin, Bob Galvin, and 
Dan Noble-at social events Bill Halligan 
initiated. Paul Galvin and Bill Halligan 
were good friends, and Bob highly es- 
teemed Galvin as an innovator because 
he had pioneered the development of 
automobile radios. Social interaction 
between Bob and the people at Motorola 
was sporadic while Bob was complet- 
ing his Ph.D. requirements at North- 
western. Meanwhile, Dan Noble had 
been sent to Phoenix to establish in the 
desert an electronic-engineering facil- 
ity. However, Noble returned regularly 
to Chicago for conferences and visits to 
radio shows. At one of these events, 
some time around 1949-1950, he and 
Bob encountered one another. Bob indi- 
cated that he was job hunting, and Noble 
invited him on the spot to join his team 
in Phoenix. 

Sixteen years earlier, in 1934, Bob had 
been one of small group of radio engi- 
neers whom Art Collins had hired as 
Collins Radio was springing into cor- 
porate life; now, in 1950, Bob was one of 
an original small cadre of electronic 
engineers hired to initiate fledgling 
Motorola programs in Arizona. From 
1950-1951 Bob was Senior Project Leader 
of the technical staff of Military Elec- 
tronics-later to become the Government 
Electronics Division (GED). In 1952 he 
was made Chief Engineer. He held this 
post until he was appointed Engineer- 
ing Manager in 1957, when Motorola 
became increasingly involved in De- 
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lites, and other state-of-the-art outer 
space projects. Then, in 1959 he was 
placed in charge of all research and 
development for the Military and Gov- 
ernment Electronics Division. His work 
in electronic research and development 
required his personal involvement in a 
wide spectrum of programs ranging 
from undersea electronics to advanced 
communications systems for deep space 
probes, and from radar missile guid- 
ance systems to navigation and ordi- 
nance controls. Furthermore, his ad- 
ministrative responsibilities included 
working closely with the managers of 
the engineering departments for Com- 
munications Operations, Radar Opera- 
tions, and Tactical Electronics Opera- 
tions. In the context of his administra- 
tive responsibilities, he built the GED 
from a small group of engineers to sev- 
eral thousand employees. When he 
spoke to a reporter in Portland [see 
above], he was investigating sites for 
Motorola in both Portland and Seattle 
for a 5,000 to 12,000 person electronic 
plant. 

Conclusion. Bob Samuelson’s three 
major career moves enabled him liter- 
ally to start each time at "ground level." 
His success appears to have been a prod- 
uct of luck; simply being in the right 
spot at the right time. The assumption, 
however, is deceptive. An old apho- 
rism asserts that “nothing ever goes as 
well in the event as it does prospec- 
tively.” Some error, misjudgment, or 
crisis usually saps momentum. The 
hard evidence of Bob Samuelson’s ac- 
complishments indicates that he dealt 
prospectively with crucial events dur- 
ing every stage of his career. Impor- 
tantly, his momentum was never im- 
peded by foolish errors or poor judg- 
ments. In fact, every challenge that he 
addressed seems to have turned, meta- 
phorically, into “pure gold.” 

What, then, was the secret to his suc- 
cess? My belief is that he succeeded 
primarily because of his unquenchable 
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curiosity and his insatiable capacity for 
intellectual growth. Whatever he built 
in the 1930's, whether aircraft gear or 
commercial amateur transmitters, was 
state-of-the-art. Yet he was fully aware 
that electronic technology was advanc- 
ing swiftly, so that while he was proud 
of his achievements, he was never com- 
placent. Indeed, his 1949 Ph.D. was a 
means of ensuring that he would be at 
the headwaters of new insights. His 
subsequent employment at Motorola 
was for him like a post-doctoral odys- 
sey where he could stretch electronic 
science and technology to outer limits. 
Bob Samuelson will thus always be re- 
membered as an indefatigable innova- 
tor in the progressively more ethereal 
world of twentieth-century electronics. 
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‘Footnote 

Thesdata«forathis tributeytomBob 
Samuelson are drawn from my conver- 
sations with him and materials that he 
and his family have shared with me. I 
am especially indebted to Ms. Marcy 
Samuelson, his wife, and Ms. Suzie Dale, 
his daughter. 


Electric Radio 
now takes credit card payment 


Visa, Mastercard & 
American Express 


The Eldico SSB-100F from page 9 

creases until 100 mA is reached again. 
Finally, for CW operation, the carrier con- 
trol is advanced to yield 125 mA of plate 
current and, for SSB, it’s obviously set to 
zero Whew! 

Provided the audio gain is set cor- 
rectly, the reward for following this 
arduous procedure is linear operation, 
as evidenced by the picture-perfect trap- 
ezoidal display on modulation. During 
my first QSO I found myself glued to 
the scope and wishing all my rigs had 
one. Switching from SSB to AM requires 
only an increase of the carrier control to 
achieve a plate current of 100 mA. In 
either mode, the SSB-100F receives good 
audio reports, a testimony to its speech 
circuitry, crystal filter and linearity. 

In spite of my personal aversion to 
VOX, I will say the 100F’s speech acti- 
vated transmit circuitry works well, in 
that it is adequately sensitive and 
switches quietly. I found no need to 
supply the receiver’s audio signal to 
the QT circuit, although in some instal- 
lations its sensitivity will certainly re- 
quire doing so. Were I to change any- 
thing concerning the VOX it would be 
to add a delay adjustment. 

While the spotting signal is loud and 
clear (without cabling it to the receiver), 
the noise of the small induction motor- 
driven fan is barely perceptible and I 
mean barely. With more than adequate 
ventilation, the cabinet gets only slightly 
warm to the touch after many hours of 
operation. 

Summary 

That I chose to pair an SSB-100F with 
a 75A-4 was no accident. Not only do 
the two share excellent design, construc- 
tion and operation, their cabinets are 
similar in style and dimension, which 
make an aesthetically pleasing combi- 
nation. Should you encounter a 75A-4 
that is painted to match an SSB-100F 
you might want to reconsider ‘restor- 
ing’ it. Why? On special order, Collins 
painted a number of 75A-4 receivers 
‘Eldico fashion’ for use alongside SSB- 
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100Fs at military installations. Con- 
versely, at the risk of attack by Eldico 
and Collins purists, I will admit I have 
considered repainting a 100F with St. 
James grey, replacing the original knobs 
with Collins-types and installing a 
‘winged emblem’ to make the pair even 
more compatible. 

Speaking from experience, an SSB- 
100F will hold its own against high-end 
SSB equipment from any manufacturer 
and they do not cost an arm and a leg. If 
you appreciate vintage sideband, one 
would bea great addition to your shack, 
especially when paired with its match- 
ing amplifier, the SSB-1000F, which will 
be the topic of a later article. ER 


Author’s Note: Thank you Dave Th- 
ompson, K4]JRB; Skip Green, K7YOO 
and others for information generously 
provided in support this article. To bet- 
ter understand the actual production 
quantity I would appreciate serial num- 
ber reports from any 100F reader /own- 
ers. 


TUBE COLLECTORS GROUP 
FORMED: The new tube collectors 
association is now in operation. This is a 
non-profit, non-commercial organization 
of collectors & history enthusiasts 
focusing on all phases & vintages of tube 
design. The founding president of the 
group is Al Jones, W1ITX, who is known 
for his award winning tube collection. For 
more details & complimentary copy of the 
association’s bulletin contact Al Jones, CA, 
(707) 464-6470, Ludwell Sibley, OR, (541) 
855-5207, or mail request to POB 1181, 
Medford, OR 97501. 


To Join AMI send $2 to: 
Box 1500 
Merrimack, NH 03054 


A complete index of the entire 11+ 
years of ER is available for viewing or 
downloading at the following website: 
http://www.gqsl.net/n900 
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Advertising Information 
Subscribers receive 1 free - 20 word- ad per month. Extra words are 
.20. Here's how to count the words in your ad: the heading - For Sale, 
Wanted, etc count as 1 word. Your name, call, address and telephone 
number count as 6 words. Hyphenated words count as 2 words. 
Please count the words in your ad and if you're over 20 words send 


payment for the extra words. 


Non-subscribers: $3 minimum for each ad (up to 20 words). Each 
additional word is .25. Please call or write for display 


rates. 


VINTAGE EQUIPMENT ONLY 


ER 
14643 Road G 
Cortez, CO 81321-9575 


Phone/FAX (970) 564-9185 
e-mail: er @frontier.net 


Deadline for the April Issue: April 1 


FOR SALE: Repair and restoration on all vin- 
tage equipment; 45 years experience. Barney 
Wooters,W5KSO, 8303 E. Mansfield Ave., Den- 
ver, CO 80237. (303) 770-5314 


FOR SALE: Radio books, magazines, catalogs, 
manuals (copies), radios, hifi, parts. Send 2 stamp 
LSASE. David Crowell, KA1EDP, 40 Briarwood 
Rd., North Scituate, RI 02857. kaledp@juno.com 


FOR SALE: KWM-2 fan bracket - $12 ppd. Dave 
Ishmael, WA6VVL,2222 Sycamore Ave.,Tustin CA 
92780. (714) 573-0901. 


FOR SALE: Small parts, transformers for projects 
and repairs of tube gear.Let me know your needs. 
Van Field, W2OQI, 17 Inwood Rd. Center, 
Moriches, NY: 11934. (516) 878-1591 or 
wreck_and_rescue@juno.com 


FOR SALE: New Ranger 1, Valiant 1, & Navigator 
plastic dials, freq numbers in green, with all the 
holes just like orig. - $17.50 ppd. Bruce Kryder, 
W9ILWW, 336 Sliders Knob Ave., Franklin, TN 
37067 


FOR SALE: EICO 723+man cpy, gud - $60; EICO 
730+caget+tman cpy, exc - $125. Chuck, NZ5M, 
(806) 698-8767 


FOR SALE: Knight [Allied Radio] KN-4550 
cardioid dynamic mic, circa 1960, 60-13,000 hz, - 
57db, 150 ohm or HI-Z, like EV 664/672 - $150. 
Bob, KD9GI@aol.com , (815) 332-9520 
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FOR SALE: Collins S-Line aluminum knob in- 
lays: small (exciter/PA tuning) - $1; 30L-1 - $2; 
spinner /plain (main tuning) - $3. Charlie, K3ICH, 
13192 Pinnacle Lane, Leesburg, VA 20176. (540) 
822-5643 


FOR SALE: Hallicrafters, RME, Gonset, others. 
Also some military, test equipment, VHF/RF amps, 
more. LASE, Don Jeffrey, POB 1164, Monrovia, CA 
91017. 


FOR SALE: 30 yr accumulation of radios & parts 
(xevrs, revrs, amps, pwr splys). Call w/wants. 
Donald Baird, WB7VNC, AZ, (602) 953-0279. 


FOR SALE: R.L. Drake repair and reconditioning, 
most models including TR-7's, 35 years experience. 
Jeff Covelli, WA8SAJ, (440)951-6406 AFTER 4 PM, 
wa8saj@ncweb.com 


FOR SALE: Swan 160, w/160 VFO + pwr sply - 
$1500; Swan 260 - $200; Swan 270, w/ VOX - $200; 
Drake TR4 CW w/pass band tuning & carrying 
cases - $1000; + shpg. Bruce Walther W9QAH, 3000 
McCulloch St., Stevens Point, WI 54481. (715) 344- 
9099 


FOR SALE: Collins 20V-2 Best Xmtr, complete w / 
manua I- $1695. Rich, W9LDB, (760) 739-1835 


FOR SALE: National dial gearbox NPW or PW - 
$70; condensers PW4 - $95, PW2 - $80. David W. 
Burns, WA3WHR, 5709 Dun Horse Ln., Derwood, 
MD 20855. (301) 963-0122., daburns926@aol.com 


W7FG 


Vinta 
Manu 


True Ladder Line 


e Nominal Impedance — 600 OHMs e Spreaders - 
Weight, Low Wind-Loading & Long Life © Wire — Pray ie 
26-Strand, 100% Copper ¢ One conductor from equipment to 
far-end antenna insulator (supplied) * No Splices ¢ 100 ft. of 
Ladder Line with each Doublet Antenna 

160-10 Meter Doublet Antenna 

80-10 Meter Doublet Antenna 

40-10 Meter Doublet Antenna 

G5RV 80-10meter Doublet 

with 31 feet of Ladder Line 
100 ft. of Ladder Line Only 


50 ft. of Ladder Line Only 
Sieiec 8 807-6146 


Over 350 
Manufacturers 
and over 
6,000 Manuals 


Radio, Test Equip., Audio 


FREE 
CATALOG 


ma 


(800) 807-6146 
www.w/7fg.com 


WANTED: Groth type dials, model TC-2 or TC- 
3. Harlan, K6JFW, hsnyder@svpal.org 


WANTED: Quality HB or commercial modulator, 
vintage 40's - 50's, approx 300 W, 811 or 813 
prefered. In need of rebuilding OK but I am 
looking for period correct pwr sply, iron, hardware 
and components. Cabinet or chassis condx is 
unimportant. Tom Mackie, W2ILA, 14 
Washington St., Jamestown, RI 02835. (401) 846- 


WANTED: LMO for Heath SB-400 or repair hints 
or info. Bob Speckhals, WBWDMC, (507) 334-5103 


WANTED: SCR-522 channel selector,controler and 
cable with connector. Yokohama WW-2 Japanese 
Military Radio Museum, Takashi Doi, 1-21-4, 
Minamidai, Seyaku, Yokohama 246 Japan. Fax 011- 
8145-301-8069, takadoi@carrot.ocn.ne.jp 


WANTED: Schematic diagram of GE Model 7- 
2910A, 3-band portable broadcast revr, 


1200, tom_mackie@trimble.com 


WANTED: Noise silencer (immunizer) and 
crystals holder/switch for Hammarlund HQ-170/ 
180X receivers. Ed, N5BFW, (817) 222-5355, 


ecuevas@juno.com 


WANTED: NC-183D parts: S-meter, knobs, toggle 
switches, bottom covers, L40,T12. Thanks!. Jose, 
<eb5agv@ctv.es>. http://www.geocities.com/ 


eb5agv 


transistorized about 20 to 30 years old. Needed 
for tracing powerline interference. Fenton Wood, 
4716 Stonebriar Cir., College Station, TX 77845 
E-mail milordwood@aol.com 


WANTED: Info on optional Hallicrafters HT-4H 
xmtr plug-in coils TU-55 (18-24 Mcs) and TU-56 
(24-30 Mcs). Also need MT-284 shockmount for 
ART-13 xmtr. Steve Davis, KD2NX, 11 Vineyard 
Ave., Middletown, NJ 07748. (732)495-3241, 


WANTED: National HRO-5TA1 w/coils. Will buy 
or trade for a 1924 Kenrad crystal set (mint). Jim 
WA2UMP, 32 Garretson Rd., White Plains, NY 
10604. (914) 644.2603, jmiller@Basit.com 


WANTED: Westinghouse MW2 xmtr, modulator, 
pwr sply (will pick up); DX100, DX60, BC779. 
Gary /WA4ODY. Houston, TX, (281) 291-7701, 
myctpab@earthlink.net 


WANTED: A reasonably priced R390A, trade 
BC348Q. Ken Kolthoff, K8AXH, POB 215, Craig, 
MO 64437. (660) 683-5353 


kd2nx@worldnet.att.net 
WANTED: QST's before 1923 and 1931 ARRL 


Handbook (edition 8) for personal collection. 


Gary, WOTM, 800-844-9860, gary@wOtm.com 
WANTED: Old Callbooks, especially those 


covering the years before 1930. Alan, W3BV, PA, 


(215) 795-0943 or W3BV@arrl.net 


WANTED: Swan equipment: xcvrs, meters, etc. 
Buy or have trade items. Working or not. Butch, 
EST, 


WA8X, = (517) 
9 jpeitsch@voyager.net 


275-3420 PM's 


FOR SALE: T-Shirts 4 Color 807 Tube - $18.07 ppd. 
Priorty Mail (CA-$19.43), S, M, L, XL (XXL-+$3). 
See ER #128 pg 52. http://members.aol.com/ 
tcsopr / mousepads, buttons, hats, etc. Greg 
Greenwood, WB6FZH, POB 1325, Weaverville, 
CA 96093. msg# (707) 523-9122. wb6fzh@arrl.net 


FOR SALE: Dentron antenna tuner model Super 
Super Tuner (sic). It is rated at 3 kW and is in 
excellent condx - $215. Fenton Wood, 4716 
Stonebriar Cir., College Station, TX 77845. (979) 
690-9824, milordwood@aol.com 


FOR SALE: RME-4350 revr and RME-4302 spkr. 
Works well, very good condx. - $325. Ben Deovlet, 
W6FDU, 933 Robin Ln., Campbell, CA 95008. (408) 
374-9519 


FOR SALE: B &K 500 tube tester - $ 75; RR-6 spy 
revCueeoe ploue Carter, (804), 979-7383. 
CElliott14@aol.com 


FOR SALE: B&W 5100 - $250; Swan Cygnet 260 - 
$150; Drake TR-4, no cabinet - $120. Jon A. Wood, 
WOUHL, 70 400 St., Chanute, KS 66720 


FOR SALE: Varment 100 watt linear amplifier, not 
checked - $100. Noonan, SC, (843) 726-5762 


FOR SALE: Tubes, NIB or tested good, priced low. 
SASE for list. WA7HDL, 167 Hwy 935, Salmon, ID 
83467 


FOR SALE: Super Pro 200, US Navy, works great, 
orig spkr & pwr sply - $515 OBO; R-390A, wks/ 
looks exc - BO; Heath HA-10 KW linear, very good, 
best trade for digital xcvr or small linear. Ron, MI, 
(517) 374-1107 


FOR SALE: 28 manuals on 1 CD - $50; National 
NC-100A; B&W L1000A amp, PU only; Tempo 20- 
20 xevr. Don, AZ, (602) 953-0279 


FOR SALE: Swan basic AC pwr sply model 117X 
w/ DC module model 14X. Werner, AA4IX, SC, 
(843) 873-9465, aa4ix@nations.net 


FOR SALE: OST binders-small $5 + $2 shpg; large 
$6 +$2 shpg. R.J.Eastwick,W2RJE, 400 N.Haddon 
Ave. Unit 109, Haddonfield, NJ 08033. (856)429- 
2477 


FOR SALE: 20% - 50% discount on unsold books, 
courses, magazines and parts. Free list. Bob Eckert, 
133 East 7th Street, Clifton, NJ 07011. (973)-340- 
0579 


FREE: Years of OST, most issues from 1956. Pick 
up only near Chicago. Dennis Olmstead, 431 
Ridgewood, Glen Ellyn, IL 60137. Phone /fax (630) 
469-0531, wb9emd@aol.com 


FOR SALE: G-186A panoramic adapter (21.4 mHz 
IF ) w/manual - $ 100 or trade for G-186B (500 
kHz). Joe Orgnero, VE7LBI, 1349 Leask Rd., 
Nanaimo, (bC "VON Vibe BC” Canada, 
joseph@pacificcoast.net 


FOR SALE: BC-453-Bs, $25 each. Buy all three, will 
include Command Sets publication by CQ. 
Carleton Rand,W1PZI, 85 Black Hall Rd., Epsom, 
NH 03234. (603) 736- 9695 


FOR SALE: 2200pf@35V caps, new -$2, WANTED: 
Gross, Temco, Hallicrafters HT1, HT2, HT6, HT9 
xmtrs. Ken Seymour, 9115 SW 176th Ave., 
Beaverton, OR, (503) 720-2200. KA7OSM@aol.com 


FOR SALE: 2 Hallicrafters S20R recievers. Great 
condition y="550" each’) shp¢eo) Gerry, 
K4LVZ@Juno.com or (386) 673-0197 


FOR SALE: Two comm. terminals, AN/UGC- 
74B(V)3, like new - $300 ea. Harlan, K6JFW. 
hsnyder@svpal.org 


Electric Radio Tuning Meter 


This unit (built by Ron Hankins, KK4PK) 
allows you to tune up right on top of a QSO 
with only milliwatts of RF going to the an- 
tenna. Once the antenna is brought into reso- 

.. nance shown by a meter null, flip the switch to 
operate and you're ready to go. Saves friends 
and saves tube finals. Handles legal limit power. 

SO-239 connectors connect unit to transmit- 
ter, dummy load and antenna. For more infor- 
mation on how this device works see ER#60. 

www.kk4pk.com 


$49.95 plus $4.50 S&H 


Money back guarantee 
Visa, Mastercard and American Express 


ER Store, 14643 County Road G, Cortez, CO 81321-9575 
970-564-9185 * er@frontier.net 


FOR SALE: OEM Heath belts - $2.50 each shpd; or 
10+ for $2 each shpd. Send check or money order. 
Roberta Hummel, 202 Midvale Dr., Marshall, WI 
53559 


FOR SALE: Manuals for old ham gear of the ‘30s 
to the ‘70s. Check WEB Catalog www.hi- 
manuals.com 


FOR SALE: NOS TCS baseplates still in factory 
shipping wrap - 2/$15 plus shpg. Carl, KN6AL, 
POB 3531, Laramie, WY 82071. (307) 742-0711 


kn6éal@uwyo.edu 

FOR SALE: 2001 COLLINS CALENDAR now 
shipping. 15-months, all color! $14.95 postpaid 
USA and Canada. Trinity Graphics, 5402 1/2 
Morningside, Dallas, TX 75206. www.kk5im.com 


FOR SALE/TRADE: Misc. parts, tubes, for tube 
gear. Sandy Blaize WSTVW, 40460 Edgar Traylor 
Rd., Hammond, LA 70403. ebjr@i-55.com 


FOR SALE/TRADE: Xmt’g/rcv’g tubes, new & 
used - $0.55. LSASE for list. I collect old & unique 
tubes of any type. WANTED: Taylor & Heintz- 
Kaufman types & lge tubes from the old Eimac 
line; 152T thru 2000T for display. John H. Walker 
Jr., 13406 W. 128th Terr., Overland Park, KS 66213. 
(913) 782-6455, johnh.walker@honeywell.com 


FOR SALE: Swan 160, w/160 VFO + pwr sply - 
$1500; Swan 260 - $200; Swan 270, w/ VOX - $200; 
Drake TR4 CW w/pass band tuning & carrying 
cases - $1000 + shpg. Bruce Walther, W9QAH, 
3000 McCulloch St., Stevens Point, WI 54481. (715) 
344-9099 


FOR SALE: RT-19/ARC-4 w/all tubes & dymo 
G/C - $75 + UPS; GE/FM monitor freg 26.15 mc 
w/2 way remote PU broadcast unit on 26.15mc 
untested - $100 + UPS. Charlie, FL, (305) 745-1801 
between 3 pm & 9 pm EST 


FOR SALE: DowkKey relay - $35; Stancor ST-202A 
xmtr - $235; Bird 74 coax switch - $125; UTC CVM- 
1, new - $95. Free list. Richard Prester, 131 Ridge 
Rd., W. Milford, NJ 07480. (973) 728-2454, 
rprester@warwick.net 


FOR SALE: 50 lbs Motorola MX300 series portable 
FM radios, xtras; other FM manuals. Bill Coolahan, 
1450 Miami Dr., NE, Cedar Rapids, IA 52402. (319) 
393-8075 


HAM RADIO ESTATE LIQUIDATO 


I buy entire ham radio estates for cash, - 
or I will sell the estate at auction for a commissio: 

Pickup in Southeastern States Only _ 
Ron Hankins, KK4PK - Phone 407-349-9150 
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FOR SALE: Older type electronic parts & 
hardware; free vintage flyer. Mail order since 1954. 
Bigelow Electronics, POB 125, Bluffton, OH 45817 


FOR SALE: VM parts, new boxed electron tubes, 
new Heathkit parts, new panel meters. Norm, 
1440 Milton St., Benton Harbor, MI 49022 


FOR SALE: Books, all electronics related; 300 titles; 
SASE. Paul Washa, 4916 Three Points Blvd, Mound, 
MN 55364. wetok@email.msn.com 


FOR SALE: Build your own "Midget" bug 
replication by KOYQX, ca 1918, featured by KATWJ 
in CQ Magazine, May, '98. 10 detailed blueprints. 
FAX (507) 345-8626 or e-mail<bugs@mnic.net> 


FOR SALE: Parts, tubes, books, ect. Send two 
stamp SASE or email for list. Wayne LeTourneau, 
POB 62, Wannaska, MN 56761. wbOcte@arrl.net 


MESSAGE: The Electronics Collector magazine. 
For collectors, buyers, sellers and restorers of 
vintage tube/transistor radios and electronics. 
Articles/classifieds. US subscription $24.95. Free 
Sample. PO Box 43 Live Oak, FL 32064-0043. 
rmorison@suwanneevalley.net 


FOR SALE: Tubes. We specialize in early receiving 
& collector tubes & tube related books. Send for 
free catalog or see fathauer@home.com. George H. 
Fathauer & Assoc., 688 W. First St. Ste 4, Tempe, 
AZ 85281. (480) 968-7686, tubes@qwest.net 


FOR SALE: Solid state amp Avantek AWP-400T, 
10-400 MHz, works great. L. W. Gardner, 458 Two 
Mile Creek Rd., Tanwanada, NY 14150. 


FOR SALE: Gates BC250-GY broadcast xmtr w/ 
manual, spare finals & assr’y equip suchas mod & 
freq monitors - $500 or trade for lighter boatanchor 
gear. WANTED: E&F coils formy HRO-7. Thanks! 
Tom Smith, NSAMA, 13034 Elmington Dr., 
Cypress, TX 77429. (281) 376-3436, tsmith@hal- 
pc.org 

FOR SALE: NCX-3, no pwr sply - $45; NCX-5 & 
pwr sply - $145; NC-300 - $200; D-104 - $50. James 
Shank, W3CNS, 21 Terrace Ln, Elizabethtown, PA 
17022. (717) 367-3149 


FOR SALE: Collins restoration. Everything inside 
& out to make it as Art Collins built it. 50 yrs 
experience. W90JI / N4PZ, IL, (815) 734-4255 or 
N4PZI@juno.com 


WANTED: Collins - Amateur catalogs, sales 
literature, manuals, promotional items & Signals. 
Richard Coyne, POB 2000-200, Mission Viejo, CA 
92690. 


WANTED: Howard radios of any type. Andy 
Howard, WA4KCY, 133 Cartbody Rd., Carllton, 
GA 30116. andy@wa4kcy.com 


WANTED: For purchase. Equipment & technical 
information related to AN/ARN-6 Radio 
Compass. Jim Cavan, 6 Timberline, Norfolk, MA 
02056. (508) 528-0908,jcavan56@aol.com 
WANTED: SW3 #33A and #35 coils. I will trade 
my extra coils SW3 coils. Hank Bredehorst, 2440 
Adrian St., Newbury Park, CA 91320. (805) 498- 
8907 © 


WANTED: Parts for a TMC GPT-750 xmtr. I need 
the AM modulator deck and other parts to restore 
this unit. John, KF2JQ (716) 873-0524 
jprusso@acsu.buffalo.edu 


WANTED: Long wire ants AT101, AT102, GRC-9; 
DY88/105; PP327GRC9; counterpoise CP12 & 13 
GRC9; BC348 pwr conn PLQ102/103. KA1ZOR, 
348 N. Main St., Stonington, CT 06378 


WANTED: Manual for Comtronex 6 M FM xcvr, 
clean copy OK. Jim Everwine, W4APV, 8118 37th 
St., Pete., Fl 33710. (727) 347-0942 


WANTED: National SW-3 modell, version 3. Uses 
32-32 30 tubes. Dean Showalter, W5PJR, 72 
Buckboard Rd., Tijeras, NM 87059. (505) 286-1370 


WANTED: Knight C-555 (walkie-talkie), C-777 
(walkie-talkie), Bandspanner II, TR-108, TR-106, 
V-107. Willis, (541) 923-2784, WOWI@JUNO.COM 


WANTED: My school days covetous BC-348 late 
version. Katsu, ex. N8EYH, Japan, 
mxc04040@nifty.ne.jp 


WANTED: NC-400 baskst case. KIMBI, 21 
Freestone Ave., Portland, CT 06480. 


WANTED: Hallicrafters SX73, Scott special 
communications revr. EA4JL, phone Kurt Keller, 
CT, (203) 431-6850, k2112@earthlink.net 


WANTED: EMC(Electronic Measurement Corp) 
solid state voltohmeter model 116; Heath catalogs 
from 1949-1980; manual for Knight (Allied Radio) 
10 circuit transistor lab kit #83Y299; Heath amateur 
license course #ER-3061B; manual for Hickok 
VTVM model 209B. W. J. Kluwchuk, POB 927, 
Wadena, Sask SOA 4J0. Canada (306) 338-2264. 


WANTED: Beginner’s key for learning Morse 
code. Charles Graham, 4 Fieldwood Dr., Bedford 
Hills, NY 10507. (914) 666-4523 


WANTED: Grid dipper coil Serial 989, 0.55 — 1.5 
mc, made by Measuremnts Corp, Boonton NJ for 
its Model 59LF Megacycle Meter. (I may have to 
buy lots more than one coil.) L. Bukhardt, POB 
465, Los Alamos, NM 87544. 
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TUBES 66% OFF 


Send for list or get it off the web at 
www,rdtnet.net/kk4pk/tubes.htm 


Ron Hankins 
555 Seminole Woods Blvd. 
Geneva, FL 32732 


WANTED: WW II German, Japanese, Italian, 
French equipment, tubes, manuals and parts. Bob 
Graham, 2105 NW 30th, Oklahoma City, OK 73112. 
(405) 525-3376, bglcc@aol.com 


WANTED: Heath Gear, unassembled kits, 
catalogs and manuals. Bill Robbins, 5339 
Chickadee Dr., Kalamazoo, MI 49009. (616) 375- 
7978, billrobb@net-link.net 


WANTED: I wish to correspond with owners of 
National FB7/FBXA/AGS coil sets. Jim, KE4DSP, 
108 Bayfield Dr. Brandon, FL 33511. 
j.c.clifford@juno.com 


WANTED: British, Commonwealth W-.S. 62, W.S. 
22, W.S. 18, W.S. 48, W.S. 46. George Rancourt, 
K1ANX, MA, (413) 527-4304 


WANTED: PreWW-II Iowa QSL cards; materials 
of 1920s Iowa Radio Relay League. Will trade or 
purchase. Bill Smith, W5USM, w5usm@aol.com 


WANTED: Hallicrafters SX88 or SX115. Larry 
Redmond, 413 Bedfort Dr., Duluth, GA 30096. (770) 
495-7196 


WANTED: Any info on the Eldico company and 
the Eldico SSB Twins for future article. Joel 
Thurtell, finder@radiofinder.com 


WANTED: 1930s Army Navy control boxes, pwr 
splies, dynamotors - any wierd types. William 
Donzelli, 15 MacArthur Dr., Carmel, NY, 10512. 
(845) 225-2547, aw288@osfn.org 


WANTED: Back issues of QRP or RADIO AGE 
magazines. Gary Fender, W5UUO, 450 
Cunningham kRd., Celina, TN, 38551. (931) 243- 
5323, gdfender@multipro.com 


WANTED: Antique tubes. Paying $40 ea for good 
used type 201 tubes (not A). Buy list & new 2000- 
2001 catalog of collector tubes available. See 
fathauer@home.com. George H. Fathauer & 
Assoc., 688 W. First St. Ste 4, Tempe, AZ 85281. 
(480) 968-7686, tubes@qwest.net 


WANTED: Miller 90800 exciter/xmtr with or w/ 
out coils. Ted Bracco, WONZW, 
braccot@hotmail.com 


WANTED: All About Missiles & Satellites 
published by CQ Mag, catalog #104, circa 1960. 
Louis L. D’Antuono, WA2CBZ, 8802 Ridge Blvd., 
Brooklyn, NY 11209. (718) 748-9612 

WANTED: Yaesu FT-620B xcvr working or 
repairable. Hoyt Ray, WD4GUA, 2388 Hwy 36 E, 
Milner, GA 30257. 


WANTED: WW II Military Television 


Looking for the following for a restoration project: round & square 
cameras, #AXT, CRV, ATH; transmitters, #AXT-6, 7, ART-26, 28; 


dynamotor CRV-21; test set, I-232, 231, 206, TS-93, CRV-60058. 


Maurice Schechter, 590 Willis Ave., Willis Park, NY 11596 


516-294-4416, mauricsch@cs.com 


FOR SALE: Hallicrafter's manuals, copies starting 
at $5, some Johnson, WRL, others. SASE for list. 
DSM Diversified, 909 Walnut St., Erie, PA 16502. 


FOR SALE: Military radio TM's, origs & reprints. 
New list. Send $1 & address label to Robert Downs, 
WASCAB, 2027 Mapleton Dr., Houston, TX 77043- 
2410. (713) 467-5614 


FOR SALE: I repair all tube type amplifiers. 
Licensed in 1955. Steve Gross, N4PZ-W9OJL, IL, 
(815) 734-4255. 


FOR SALE: 51J-4 filter replacements, direct 
plugin—6.0 ke Collins mech. filter, 500 cycle xtal 
latice - $215 each; R-390A 16 kHz flat phase filter, 
for Hi-Fi AM - $245. Chuck Felton, KD@ZS, WY, 
(307) 322-5858, feltoned@coffey.com 


FOR SALE: Collins 51J series drum overlay - $10 
ea, specify which. Ron Hankins, KK4PK, 555 
Seminole Woods Blvd., Geneva, FL 32732. (407) 
349-9150 


FOR SALE: New Release. For details send 2-stamp 
LSASE to: Olde Tyme Radio Co, 2445 Lyttonsville 
Rd. Ste 317, Silver Spring, MD 20910 


FOR SALE: Military and commercial 
communications items: http:// 
www.maxpages.com/murphyjunk. Murphy's 
Surplus, 401 N. Johnson Ave., El Cajon, CA 92020. 
(619) 444-7717 


FOR SALE: Over 600 electronics magazines, 
mostly 1960’s & ’90’s - 99¢ ea + shpg; also available: 
electronics books, parts, etc. List for stamp. Bob 
Eckert, 133 E. 7th St., Clifton, NJ 07011. 


FOR SALE: Tube list, new & used, wide variety 
audio, ham. Recently expanded. SASE 52¢. Bill 
McCombs, WBGWNQ, 10532 Bartlett Ct., Wichita, 
KS 67212-1212. 


NOTICE: T-368 Registry. For info w2zr@aol.com 
or W2ZR callbook address. Subscribe to T-368 
reflector: www.onelist.com/t-368_bc-610 


NOTICE: A website dedicated to traditional ham 
radio & classical radio resources. Visit Ham Radio 
USA, http://www.hamradiousa.com 


FOR SALE: Meters, mostly new, all sizes & shapes. 
SASE for list. Bill Riley, W7EXB, 863 W. 38th Ave, 
Eugene, OR 97405. 
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FOR SALE: Convert any wattmeter to read PEP! 
Perfect for AM/SSB - $19.99 ppd for complete kit! 
HI-RES, 8232 Woodview, Clarkston, MI 48348. 
(248) 391-6660, hires@rust.net 


FOR SALE: Complete hardware set to connect 
Collins PM2 to KWM2 - $19.95 ppd. Warren Hall, 
KOZQD, POB 282, Ash Grove, MO 65604. 


FOR SALE: Repair, upgrade, performance 
modification of tube communications & test equip. 
Accepting most military, all Collins & Drake 
designs, & the better efforts from others. 
Laboratory performance documentation on 
request. Work guaranteed. Chuck Felton, KD@ZS, 
Felton Electronic Design, Box 187, Wheatland, WY 
82201. (307) 322-5858, feltoned@coffey.com 


FOR SALE: lam making aluminum plate and grid 
connectors for T series tubes. If interested contact 
Alan Price at fixr7526@cs.com 


FOR SALE: Drake, Collins, Heath, ham equipment 
& testers. Garage full, call your needs. Van Sias, 
K7VS, Medford, OR, (541) 779-0723 


FOR SALE: Heath model AC11 multiplex adapter 
- BO; SG-8 sig.gen. - $25; CT-1 cap tester - BO; AO- 
1 audio gen. - $25; AR-3 SW revr - $25; V-7A VIVM 
- $25; GD-1B GDO - $25; Conelrod Alarm CA-1 - 
$10; C3 condenser checker - $15; all + shpg. Will 
consider BO on any & all + much other junk. Bob 
Blaney, 127 Westlawn Dr., Decatur, IN 46733 


FOR SALE: RCA model BC-18-AS stereo solid 
state BC console w/patch field - $1500 PU only. 
Ken Sands, K8TFD, MI, (734) 453-7658. 


FOR SALE: Viking I parts, no panel or case. Duane 
Vasold, K8CCE, 5768 N. River Rd., Freeland, MI 
48623. (517) 695-5140 


FOR TRADE: Ham Radio Magazine; CQ; GE; 
Ham News; RCA Ham Tips. WANTED: Manuals, 
catalogs, etc. Bernard, NI4Q, POB 690098, Orlando, 
FL 32869 


FOR SALE: Heath 2-meter xcvr Mdl 2036A/ book, 
purchased new, performs 100%, mic input 
modified. Art Lester, W3FWI, PA, (610) 649-1704 


FOR SALE: T-Shirts w/Johnson Viking logo - $15, 
state size. Viking Radio Amateur Radio Society, 
POB 3, Waseca, MN 56093 


FOR SALE: 1942 Royal Canadian Air Force revr 
AR-6 w/24 volt dynamotor, EC - $400. Gary, 
WAODTYE, IL, (847) 640-1329. 


FOR SALE: Two Rhode & Schwartz 150W HF xcvr 
model XK 852C-1 1990 vintage. Possible trade for 
Collins. Tom Berry, W5LTR, 1617 W. Highland, 
Chicago, IL 60660. (773) 262-5360, 262-0016 


FOR SALE: Wheatstone Perforator, HO Bohme 
enclosure, McElroy xmtr, rolls of 1/2 inch tape - 
Offer. Charlie Hansen, WOHW, 12525 47 Ave. N, 
Plymouth, MN 55442. (763) 559-3805 


FOR SALE: Heath: CPOS HD16, HD1416; QFI Q 
multiplier; AM2 SWR bridge - $17.50 ea + shpg. 
H. Mohr, 1005 Wyoming, Allentown, PA 18103. 


WAN TIBID 


Old Ham Radio Equipment 
*Transmitters *Receivers *Microphones *Keys *Tube Testers *Transmitting and Western 
Electric Tubes *New Parts *Old Quality Tube Type Audio Components 
I prefer tube type units but will consider all. 

I will buy one piece or a complete estate. I will pay cash and pick up. 

Call me anytime. 


Jim Shoemaker, WONKL, 800-576-1498, wOnkl@ckt.net 


Dave Curry Longwave Products 


Replacement mechanical filters for the 
Collins 75A-4 & R-390A 


These are exact duplicates of the originals using the latest Collins-designed 
mechanical filters. The electrical specifications meet or exceed the original 
Collins design. Ray Osterwald, NODMS, well-known ER contributor says, 
"Dave Curry's filters are better than the originals". 


For more info go to www.75A-4.com 


These filters are available in the following bandwidths: 
* CW - 500 cycles 
* SSB - 2.5 kc 
*AM - 6 ke 


$199 plus $3 S&H 
In stock for immediate shipment from the ER Store 
Money-back guarantee 
Visa, Mastercard and American Express 


ER Store, 14643 County Road G, Cortez, CO 81321 
970-564-9185, er@frontier.net 


FOR SALE: Lots of old radio & related books. 
Eugene Rippen, WB6SZS, www.muchstuff.com 
FOR SALE: Used technical books - radio, 
electronics, math, military, magazines, etc. List: $1 
(stamps OK). Softwave,2 Dept. ER, 1515 Sashabaw, 
Ortonville, MI 48462 


FOR SALE: Strong steatite antenna insulators. 
Lengths from two to fifteen inches. SASE for list. 
John Etter, W2ER, 16 Fairline Dr., East Quogue, 
NY 11942. (516) 653-5350 


FOR SALE: Repair! Radio repair, tube or solid 
state. Reasonable charges. J. Dan Rupe, W7DDE, 
998 Whipple, POB 697, Grayland, WA 98547. (360) 
267-4011, w7ddf@yahoo.com 


ELECTRONIC MILITARY eae §=AB-1244/GRC MAST KIT 


Has twelve aluminum alloy 
on steel sections form stur- 
_, dy, yet lightweight 30 foot 
1.7” dia mast. Kit in-cludes 
“=, five each lower and upper sec- 
, tions, one ea lower and upper 
* adapter sections, gin pole swiv- 
- el base, four ea 36 and 42 ft 
guy ropes, four guy stakes, two guy rings plus 2.5 
pound sledge hammer. Part of OE-254/ GRC anten- 
na set; 30 Ibs sh. NEW, $139.50 
NYLON BAG for above. New, $39.50; See Web for details. 


R-390A SPARE PARTS 
FAIR RADIO SA LES IF Amp with good filters, but less RT510, used, $125 


RF Amp “As-is” for Sper Less tubes, crystal oven 


WEBSITE: fairradio.com and COMME aren 2000 
Beat Frequency Oscillator, used, $20.00 


Band Crystals, used, $10.00 each 
Counter Dial, used, $18.00 
FAX: 419-227-1313 | Handles per pair, used, $8.00 
1016 E. Eureka - Box 1105 Power Supply without tubes, used, $25.00 
Lima, OH 45802 Shipping is extra on all merchandise 


VISA, MASTERCARD, DISCOVER SEND FOR OUR 
LATEST CATALOG !! 


E-MAIL: fairadio@wcoil.com 
PHONE: 419-227-6573 


seuuajuy - seqn, - juewdinby ysa, - soipey 


Trans-Oceanic CD-ROM. iveiod schematic or 


| gee manual for every Zenith Trans-Oceanic 


radio ever built - these great old Boatanchor 
shortwave radios still sound great after 50 f 
=@ years if you keep them tuned - so these hard to find manuals 
=) are all on this CD-ROM with lots of other helpful information. 
Runs on PC with Windows 95 and up and Internet browser 
software. $ 89 mailed USA. $ 99 export. 


Oi PROM a Mle tad, 


Other CD-ROM Publications: Collins Radio - 4 CD’s, Rx, Tx, Xevrs & 
Accessories, each $ 79 mailed USA, $ 89 export. Full set $ 279 USA, $ 289 
export. All years of QST 1915-1984, Radiophile Vols 1-3, Antique Radio 
Repair Vols 1-2, Radioboys Series, Amos ‘N Andy, Radiotron Handbook, 
RCA HB3-Tube Manual, Complete Riders Troubleshooters Manuals Vols 1- 
23, Dial-Cord CD, Sams Photofact Series (now shipping Sets 1-50), Military 
R390-R390A/URR, Riders CD-Index, and more coming in 2000! 


Schematic Diagram and Manual Service - Over 200,000 schematics on 


hand and over 10,000 manuals! - Surf our website or Call us! 


DADIO LOA ARCHIVES - 2043 Empire Central - Dallas, Texas 75235 
(214)358-5195 - Fax (214)357-4693 - Internet: http://www.radioera.com 


Radio Era Archives- the first and largest radio resource archive and publisher of radio CD-ROM’s 


Preserving the Radio Era for all time - - Digitally! 


PA PPO ee Sa SSS Ss 


HANG YOUR NEXT 
WIRE ANTENNA THE EZ 
HANG WAY 


EZ 
Everything you need: The original EZ 
Hang, the EZ Winder intermediate line 
dispenser and five extra weights: 
$62.95 + $7.95 (US) S&H 


EZ HANG Code E, 8645 Tower Dr., 
Laurel, MD 20723. (540) 286-0176 
www.ezhang.com 


WANTED: Stancor/Chicago PCC200, PCO/ 
PS0150, RC8150; Triad A-9-J, A-10-J, A-11-J, A-12- 
J. FOR SALE: Books, send SASE. Richard Robinson, 
POB 1425, Wallingford, CT 06492. (203) 949-0871, 
richmix@erols.com 


WANTED: Small 1” panel meters, especially DC 
ammeters. Send price info. Chris Cross, POB 94, 
McConnell, IL 61050 


WANTED: RBB/REC revrs, pwr splys, cables & 
RAK/RAL equip. Andy Miller, KD6TKX, CA, (831) 
484-2389, amillertkx@aol.com 


WANTED: Mics: Astatic JT 30/40; UT-48; Shure 
CR80/81/41; 707A; Turner VT-73; CD/BD; parts 
for same. Tom Ellis, Box 140093, Dallas, TX 75214. 
(214) 328-3225. tomsmics@flexcomp.com 


WANTED: Desperate for museum display: lge 
AC cooled or water cooled xmtg tubes. Certain 
types including RCA, 898, 862, 893A or R & 5831s; 
other manufacturers such as Federal Telephone & 
Radio F 124R. Name your price. Tommy Bolack, 
3901 Bloomfield Hwy, Farmingon, NM 87401. (505) 
325-4275 


WANTED: Heath IB-1103 frequency counter parts 
unit. Need NL-950S, or NL-5853S readout tubes. 
Jim Alexander, KQHIP, 1511 N. Jackson, 
Russellville, AR 72801. ealexand@cswnet.com 


WANTED: Globe Electronics plate modulator &/ 
or screen modulator for Globe Chief Deluxe xmtr. 
Norm Roscoe, W1CIX, POB 402, W Bridgewater, 
MA 02379. (508) 583-8349 


WANTED: R-390A rcvrs, parts rigs or restorable, 
will restore yours at reasonable prices. Walter 
Wilson, KK4DF, (706) 733-8323, 
wewilson@knology.net, www.knology.net/ 
~wewilson 


WANTED: Kleinschmidt teleprinter models: 311, 
321, (AN/FGC-40, AN/GGC-16, AN/UGC-39...) 
Tom Kleinschmidt, 506 N. Maple St., Prospect 
Hts., IL 60070-1321. (847) 255-8128 


WANTED: Military survival communications 
equip: radios, beacons, manuals, books, historical 
info/ photos. Daniel Cahn, 3444 Greenwood Ave., 
Los Angeles, CA 90066. (310) 398-7159. 
danielc411@aol.com 


WANTED: Visitors and tubes by museum. Old 
and odd amateur or commercial tubes, foreign 
and domestic purchased, traded or donations 
welcome. All correspondence answered. K6DIA, 
Ye Olde Transmitting Tube Museum, POB 97, 
Crescent City, CA 95531. (707) 464-6470 


WANTED: RCA 140, 141, AVR5A. GE K80, K80X, 
K85. Any condx. James Treherne, 11909 Chapel 
Rd., Clifton, VA 20124. treherne@erols.com 


WANTED:Seeking unbuilt Heathkits, Knightkits. 
Gene Peroni, POB 7164, St. Davids, PA 19087. (610) 
293-2421 


WANTED: Watkins-Johnson or Communications 
Electronics Inc. info, catalogs, manuals or 
equipment. Terry O'Laughlin, WB9GVB, P.O. Box 
3461, Madison, WI, 53704-0461, 608-244-3135 


WANTED: Drake 1A revr; 399C1 Collins VFO; 
JRC 505 twins. K5YY, AR, (501) 756-5010. 
k5yy@arrl.net 


WANTED: Collins 310B3, basket case OK - 
welcomed; & Chicago 500W CMS-2, high-level 
modulation xfmr; Taylor T21. Jerry, W8EGD, CO, 
(303) 979-2323. 


WANTED: Clean Mackay 3010C & Kenwood 
R599D w //all filters & manual. Ric, CoANI, POB 
N4106, Nassau NP, Bahamas. 


WANTED: McElroy, Vibroplex, or Speed-X bug. 
Pre-war Collins goods. Brian Roberts, K9VKY, 130 
Tara Dr., Fombell, PA 16123. (724) 758-2688. 
K9vky@stargate.net 


WANTED: Electronics, radio (cables for TCS), 
nav, SO radar for WW II PT boat. Roger, PA, (610) 
998-0380 


WANTED: Collins 70K-2 PTOs working or not; 
IN82A diodes; Bretting 14/14AX manual. Clark, 
W@BT, KS, (785) 286-2132 


WANTED: National NTE. I love National. Sylvia, 
N1VJ,33 Lawton Foster Rd., Hopkinton, RI02833. 
(401) 377-4912 


WANTED: Bud Codemaster code practice 
oscillator w/built in spkr. Douglas Reeves, 
WB6RKY, POB 278135, Sacramento, CA 95827. 
wbérky@hotmail.com 


WANTED: Collins 30K1 xmtr; also need orig 
manuals & literature for 75A1, 32V1, 30K1. Paul 
Kluwe, W8ZO, POB 84, Manchester, MI 48158. 
(734) 428-2000 


CDs From the ER Bookstore 


By Radio Era Archives 

R390-R390A/URR Technical CD-ROM - $ 57. 

RCA HB-3 Tube Handbook - $ 75. 

RCA Radiotron Handbook, 4th Edition - $ 62 

Radio Boys on CD-ROM - $ 39. | 

80 years of QST - $ 39.95 per set (generally 5 or 10 year set). 

All 11 volumes - special package price - $ 373. 

Collins Radios Technical CD-ROM series. Vol. 1 - Collins Receivers; Vol. 2 - 
Collins Transmitters & Amplifiers; Vol. 3 - Collins Transceivers; Vol. 4 - 
Accessories, Power Supplies, VFO's, etc. Each CD - $79, Complete Set - $ 
279 


By Hamanuals 


Drake equipment operator and service manuals on a two CD set by Bill 
Turini, KA4GAV - $79.95 


By August Johnson, KG7BZ 
Military Boatanchor Manuals, Volume 1 - $45. This CD is one of the best 
manual CDs on the market. It contains the following manuals: ART-13, 
-A, B; BC-221-A, B, C,D_E, F, J,.K, L,M, N7O, P, OR AA AC ae 
AG, AH, AJ, AK, AL; BC-312,-A,C, D, E, F, G, J, L, M,N; HX, Nowe be 
314, -C, D, E, F, G; BC-342, -A, C, D, F, J, L, M, N; BC-344, -D; BG-348-J, 
N, Q; BC 375-E; BC-610-E, F, G, H, I; BC-614-E, F, H, I; BC-7792B 
Hammarlund Super-Pro; BC-794-B Hammarlund Super-Pro; BC-1004- 
C Hammarlund Super-Pro; GRC-19; PRC-6; PRC-8, 9, 10; R-388; R-389; 
R-390; R-390A; R-391; R-192; T-195; SCR-274, includes: BC-453-A, B; BC- 
454-A, B; BC-455-A, B; BC-456-A ,B; BC-457-A; BC-458-A; BC-459-A; 
BC-696-A; BC-946-B. 
Military Boatanchor Manuals, Volume 2 -$45- contains the following 
manuals: ARR-41; BC-611-A,B,C,D,E,F; BC-939B; CV-157; CV-591A; 
GRC-26-A,B,C; GRR-2; R-274; R-274-A,C; R-320A; R-483,-A; R-520; SCR- 
578-A,B; T-368,-A,B,C; TV-3B; TV-7,-A,B,D; TV-8; TV-10; URM-25- 
C,D,F,G,H; SX-28-A; SX-73; Hammarlund SP-600; Zenith Transoceanic; 
Gibson Girl. 

Please add $4.50 S&H for each order 

Visa, Mastercard, American Express 


ER Bookstore, 14643 County Road G, Cortez, CO 81321 
970-564-9185, er@frontier.net 


iene CENTURY WIRELESS ASSOCIATION, INC. 


Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 
For information write : 

159 E. 16th Ave,, Dept ER 
Eugene, OR 97401-4017 
http://www.qcwa.org 


WANTED: National HRO black wrinkle spkrs, 
oak coil boxes, coils; Western Electric horns, spkrs, 
amps, mics. Barry Nadel, POB 29303, San Francisco, 
CA 94129. bnadel@ccnet.com 


WANTED: Searching for RMECT-100 or3R9 xmtrs 
and info about them. David Edsall, W1TDD, 156 
Sunset Ave., Amherst, MA 01002. (413) 549-0349, 
dedsall@crocker.com 


WANTED: Mohican; SB-200; SB-220; SB-100; SB- 
101; SB-102; Knightkit Band Spanner II; Heath 
GW-12A; GW22A; GW42. Debbie, AR, (870) 857- 
3366. 


WANTED: New or used unmodified BC459A, 
BC696, T18/ARC/5, T19/ARC/5, CBY52232. 
Louis Lytch, K2DET, 117-33 230th St., Cambria 
Heights, Jamaica, NY 11411-1806. (718) 528-5065 


WANTED: Manuals, manuals, manuals for radio- 
related equipment to buy or swap. Catalog 
available. Pete Markavage, WA2CWA, 27 Walling 
St., Sayreville, NJ 08872. (732) 238-8964 


WANTED: Collecting military electronics 
including radio, radar, RDF and test, manuals & 
literature. William Van Lennep, POB 211, 
Pepperell, MA 01463. (978) 433-6031 


WANTED: WW II Japanese xmtrs & revrs (parts, 
plug-in coils) for restoration & ER articles. Ken 
Lakin, KD6B, 63140 Britta St., Ste. C106, Bend, OR 
97701. (541) 923-1013. klakin@aol.com 


WANTED: Postcards of old wireless stations; QSL 
cards showing pre-WWII ham shacks/equip. 
George, W2KRM, NY, (631) 360-9011, 
george2f@aol.com 


WANTED: National NC 303 in top condx. Gerald 
Liccione, 118 Hiawatha Trail, Liverpool, NY 13088. 
(315) 457-7928 


WANTED: Battery boxes (2) for SCR-511 (BC475) 
Pogo Stick unit T-39. Will trade BC611 or cash. Bill 
Haasa, WB4UET, 9311 Howze Rd., Glen Allen, VA 
23060. (804) 270-6039 


ELECTRON TUBES FREE Cata- 
log, over 2,000 types in stock. 


Electron Tube Enterprises, Box 
8311, Essex, VT 05451. (802) 879- 
1844, FAX (802) 879-7764 


The Radio Finder 
"Classic Radios That Work" 


11803 Priscilla, Plymouth, MI 48170 
TEL/FAX 1-734-454-1890 
e-mail: finder@radiofinder.com 
See our web page: 
www.radiofinder.com 


WANTED: Navy xmtrs: MQ, TCA, TCE, TCN, 
TCX, TDE; revrs: RAW, RAX, RBD, RBJ. Steve 
Finelli, 37 Stonecroft Dr., Easton, PA 18045. (610) 
252-8211. navrad@enter.net 


WANTED: Tektronix memorabilia & promotional 
literature or catalogs from 1946-1980. James True, 
N5ARW, POB 820, Hot Springs, AR 71902. (501) 
318-1844, Fx 623-8783, james.true@ibm.net 


WANTED: Cash for Collins: SM-1, 2, 3; 55G-1; 
62S-1;399C-1,51S-1; 75S-3A,C 32S-3A; any Collins 
equip. Leo, KJ6HI, CA, ph/fx (310) 670-6969, 
radioleo@earthlink.net 


WANTED: 80 & 40 meter xtals in FT243 holders. 
Howard Weinstein, K3HW, 4041 Ridge Ave. Apt 
4-405, Philadelphia, PA 19129. (215) 843-1180. 
k3hw@arrl.net 


WANTED:Collins promotional literature, catalogs 
and manuals for the period 1933-1993. Jim 
Stitzinger, WA3CEX, 23800 Via Irana, Valencia, 
CA 91355. (661) 259-2011. FAX (661) 259-3830 


WANTED: Electric Radio; Antique Radio 
Classifieds; Old Timers Bulletin. Alan Mark, POB 
372, Pembroke, MA 02359 


WANTED: WW II military remote control rcevrs 
#ARW/CRW, xmtrs, dynamotors PE186 PE126, 
joy sticks, Gyroscopes for the GB, Azon glide 
bombs. Maurice Schechter, NY, (516) 294-4416 or 
mauricsch@cs.com 


WANTED: Schematic or manual for Lysco model 
381 VEO. Ron, K6LLQ, CA, (925) 682-2838. 


WANTED: Knobs for DX-60; top cover for RF 
sply. Stephen, N9NZI, IN, (317) 888-9811, 
n9nzi@indyweb.net 


WANTED: Heath SB-300 or SB-301 revr; matching 
spkr SB-200 or SB-230. Bill Smitherman, KD4AF, 
9401 Hwy 67, E Bend, NC 27018. (336) 699-8699 


WANTED: Main tuning & band spread tuning 
knobs for a Hallicrafters SX-71. John, NOZEU, 
MN, (320) 354-5380. 


PURCHASE RADIO SUPPLY 


Electric Radio enthusiasts. Tired of antiseptic electronics stores? The answer to this sad 
condition is a heavy dose of Purchase Radio Supply. 
Looking for transmitting and receiving tubes, components, hardware, and publications? 


You name it, we may have it. 


Purchase Radio Supply 
327 East Hoover Avenue 
Ann Arbor, Michigan 48104 


TEL (734) 668-8696 
FAX (734) 668-8802 
e-mail: purchrad @ aol.com 


PD-1 SSB Adaptor for the R-390/R-390A 
& 51J Series from Ron Hankins, KK4PK 


A super product detector that also provides great 
AM audio. Connects to the IF output on the back 
1 of the R-390/R-390A and Collins 51J series re- 
| ceivers. No internal connections. Use your am- 
plifier and speaker to provide superb audio. 
Available now from the ER Store for $129.95 plus 
$4.50 S&H. Money back guarantee. 


CONVERT YOUR WATTMETER TO READ 
TRUE PEP FOR LESS THAN $20! The PDC-1 
will convert your Average Reading wattmeter to 
Peak Power! Even works on the Bird 43! 

$19.99 + $2.95 S&H for the USA and Canada 
HI-RES COMMUNICATIONS, INC. 
8232 Woodview, Clarkston, MI 48348 
(248) 391-6660 or info@hi-rescom.com 


FOR TRADE: Two good RCA 833As for one Taylor 
833A; also looking for Taylor 204A, 813, 866B. John 
H. Walker Jr., 13406 W. 128th Terr., Overland Park, 
KS 66213. (913) 782-6455, 


johnh.walker@honeywell.com 

FOR SALE: RIT for KWM-2 and S-Line. No 
modifications for KWM-2. $59.95 tested /42.95 for 
kit. SASE for details and order info. John Webb, 
WI1ETC, Box 747, Amherst, NH 03031 


FOR SALE: Military Radios, etc. E-mail 
N1UDI19@IDT.NET for a List or SASE. Ronnie 
Parker, 1357 Bridgeport, CT 06601 


FOR SALE: Heath SB-650 digital freq display for 
SB & HW series, w/manual - $100. WANTED: 
Yaesu FL-2100B & FV-101B. Robert Braza, 
W1RMB, MA, (508) 222-5553 


FOR SALE: Copies: Hard to find schematics for 
radios, also kit radios 1922-1950; manuals: test 
equip. ham gear. Contact me for prices, 
availability. Duane Ballew, KB7QZK, 6813 152nd 
St. Ct., NW, Gig Harbor, WA 98332. (206) 851-4505 


www.kk4pk.com 
ER Store, 14643 County Road G 
Cortez, CO 81321. 
970-564-9185, er@frontier.net 


SIGNAL/ONE 
Wanted: Signal/One radios, parts, 
accessories and literature. 


Paul Kluwe, W8ZO 
P.O. Box 84, Manchester, MI 48168 
paul@kluwe.com 734-428-2000 


FOR SALE: Send SASE for large list of excess 
parts. publications, ham & test gear. K4AFW, 104 


Glenwood Dr., Williamsburg, VA 23185 

FOR SALE: T-827D xmtr & AM-3007 amplifier w/ 
2 H-169/U handsets, one mic, 2 spare handset 
elements, Z-32A handset hanger, T-827 manual & 
4 ea of driver & final amp tubes (untested) type 
8116 & 8233, no cables or plugs - $650 firm + shpg 
from zip 10021. Ken Kinderman, WB90ZR, NY, 
(212) 512-1866 days or 288-1310 pm’s. 
ken.kinderman@hbo.com 


FOR SALE: Mint Hickok 680 television radio freq 
marker, xtal control, 18 lbs, cost in 1953 $129; 
Hickok 610A mint FM & television alignment sig. 
gen., 31 lbs, cost in 1953 $219. Call for details & 
price. Onerio Sabetto, W8PIU, 1717 Burgess Rd., 
Cleveland, OH 44112. (216) 481-1036 


FOR SALE: WACO-5NW*xX telephone filters. Just 
plug in. 1/$13.95, 2/$25, 3/$34. Money back. Cecil 
Palmer, 4500 Timbercrest Ln., Waco, TX 76705. 
(254) 799-5931, wonwx@juno.com 


The Collins Video Library 


The Collins KWM-2 Video 4 hours - $89.95. Highly detailed video on operation, 
rebuilding, alignment, troubleshooting and neutralizing of this classic! A must for anyone 
who owns and operates a KWM-2/2A. Printed documentation included. 


The Collins 75S-3/32S-3 Video 3.5 hours - $74.95. An in depth examination of the most 
popular version of the S-Line. Operation, modification, alignment, neutralizing and more! 
Much of this information applies to all versions of the S-Line! 


The Collins 30L-1 Video 1 hour - $39.95. A complete guide to the 30L-1 amplifier. 
Operation and safety, updates and a discussin of the 811A triode. Learn the secrets to 
greater performance. 


The Collins 30S-1 Video 1 hour - $39.95. Finally, the one everybody has wanted! This 
extraordinary video describes aperation and user safety, maintenance and modifications 
of this classic Collins amplifier. Very informative—truly a must for all 30S-1 owners. 
Printed documentation included. 


The Collins Amateur Radio Equipment Video Spotter's Guide 1 hour, 40 minutes - 
$24.95. Close to 90 individual pieces of Collins Radio equipment are shown in the video. 
Examples of some of the gear covered are: KW-1, KWS-1, 30K-1, 20V-3, 75A-4, KWM-2, 
S-Line, KWM-1, 30S-1, 30L-1, KWM-380 and much more! 


The Collins KWS-1 Video 2 hours - $39.95. This video is the perfect companion to the 
75A-4 video for owners of the "Gold Dust Twins"! Butch Schartau, KOBS, shows you 
how to operate, maintain and repair your KWS-1. Watch as Butch goes through the 
entire alignment and neutralization process, as well as showing you how to properly 
operate this famous transmitter. 


The Collins 75A-4 Video 4 hours - $89.95. This video is four hours of information on 
how to repair, maintain and restore this classic receiver. Butch Schartau, KOBS, guides 
you through all aspects of keeping your own 75A-4 running like a top. 


R-390A Video 7 hours - $109.95. Here it is! Long awaited by serious "boatanchor" 
enthusiasts! The ultimate receiver now has the ultimate video to go along with it. R- 
390A expert Chuck Rippel, WA4HHG, covers an absolutely incredible array of 
information in this "heavy duty" video. This video looks at operation, its modules, circuit 
description, front and rear panel details, complete mechanical and electrical alignment, 
PTOs, performance evaluation, modifications, troubleshooting and restoration. There 
is nothing like this video available today, at any price! 


R-390A Addendum Video - $49.95. Another 3 hours and 40 minutes of R-390A 
information from Chuck Rippel, WA4HHG 


SP-600-JX Video 4 hours - $89.95. Chuck Rippel, WA4HHG, takes us through all aspects 
of the SP-600-JX—repairs, restoration and modifications. This video is a must for any 
newcomer attempting to work on the SP-600. 


All videos are now available in PAL version! 


Purchase three or more videos and get 10% off the retail price! 


Add $4.50 each for the first two videos for shipping & handling within the U.S.A., 
additional videos are shipped free. 


Produced by Floyd Soo, W8RO (ex-KF8AT) 


ER Bookstore, 14643 County Road G, Cortez, CO 81321 


FOR SALE: RCA tube manuals, RC-15, RC-20, 


RC-25; ARRL Handbooks, 1965, 1968, 1972 & 1978. 
LSASE for list. Charles Brett, 5980 Old Ranch Rd., 
Colorado Springs, CO 80908. (719) 495-8660, 
brett3729@aol.com 


FOR SALE: Collins drum overlays. 75A-2, 3, 51J#. 


For 75A-4 & KWS-1, specify new /old - $8.50 ea. 2/ 
$15 ppd. Correct colors. Charlie Talbott, K3ICH, 
13192 Pinnacle Ln., Leesburg, VA 20176-6146. (540) 
822-5643. 


FOR SALE: Collins meatball lapel pin - $5.95 + 


$.75 S&H. George Pugsley, W6ZZ, 1362 Via Rancho 
Prky, Escondido, CA 92029 


FOR SALE: Riders manuals; NOS dynamotors; 


military whip antennas. TRADE: Hallicrafters SX- 
110 for 392-URR. Bruce Beckeney,5472 Timberway 
Dr., Presque Isle, MI 49777. (517) 595-6483 


FOR SALE: BC-453 190-550 ke revr - $35; R23/ 
ARC 5 190-550 ke revr - $35; BC-457 4-5.3 mc xmtr 
- $50;Surplus Conversion Manuals #1 or 2 - $20 ea; 
CQ Surplus Schematics Handbook - $15. Norbert 
C.Wokasch, WAQ@KJE, 3312 W. Bijou, Colo Springs, 
CO 80904. (719) 633-5661 


FOR SALE: Repro Nameplates, R-390A generic - 
$9; 51J-3 and 51J-4 exact replicas - $12. Tom 
Marcotte, N5OFF, 242 Chestnut Oak Dr., 
Mandeville, LA 70448. marcotte@iamerica.net 


FOR SALE: Heath Nostalgia, 124 pg book 
contains history, pictures, many stories by 
longtime Heath employees. (See BOOKS inside 
back cover.) Terry Perdue, 18617 65th Ct., NE, 
Kenmore, WA 98028. 


Mil-Spec Communications 
R-390, R-390A, R-388 & other mil. receivers 
Sales - Service - Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
941-474-6818, Fax - 941-474-7874 
milspec390@aol.com 
"Since 1985" 


WANTED: Cash for Collins: SM-1, 2, 3; 312A-1, 2; 
55G-1; 399C-1; 625-1; KWM-1; 302C-3; 51S-1; 75S- 
3C; 32S-3A. I buy any Collins equip. Leo, KJ6HI, 
CA, Ph/Fx (310) 670-6969. radioleo@earthlink.net 


WANTED: QSL cards from old/pre WW II Ham 
DX countries; old regen kits. Hajime Suzuki, 
Nishikuniyoshi 1644-24, Ichihara-Shi, Chiba-Ken, 
290-0231 Japan 


WANTED: Western Electric horns, spkrs, amps, 
mics, theater equipment. Barry Nadel, POB 29303, 
San Francisco, CA 94129. bnadel@ccnet.com 


WANTED: Spkr for RAS/HRO-1-5, table top or 
rack type, RAO spkr, ARC-5 controls- C-26, C-29, 
C-48, C-38, C-30, C-24, J-22; new /used tubes: 807, 
2E22, 7360; coils: B&W touret output, GF-11 TX 
coils; GRC-9 radio & all access’; manuals: SCR- 
274N, TCS, RAO. Greg Greenwood, WB6FZH, 
POB 1325, Weaverville, CA 96093. msg* (707) 523- 
9122, wb6fzh@arrl.net 


FOR SALE: Johnson & Hammarlund panels, cabs 
refinished. Done insame finish as new cars. Ranger- 
1, ll (price, call), Valiant-1, HQ-180 (series), $250. + 
shpg. Visa/MC/ AMX. Dee, W4PNT, VA, (540)249- 
3161,cell (540)471-7023 or w4pnt@rica.net forjpg's 


DFD 103 Universal Digital Frequency Display 


Works with any receiver and most transmitters. 
See K6AD's review on page 18 of ER #130 
$169 plus $4.50 S&H 
www.kk4pk.com 
ER Store, 14643 County Road G, Cortez,CO 81321. 
970-564-9185, er@frontier.net 


ELECTRIC RADIO STORE 


BACK ISSUES 

All back issues are available at $34 per year or $3.25 for individual copies. Buy the entire 
first 11 years (#1-#132) for $290. This price includes delivery in the U.S. Foreign orders 
please inquire. 

COMPENDIUMS 

Collins 75A-4 Modification Compendium- all the factory modification bulletins from Collins 
Radio Co., all the articles printed in CQ, Ham Radio, QST and ER, 85 pages- 

$20 plus $3 S&H 

Service Modification Compendium for the S-Line, KWM-1/2/2A series - 260 pages - 

$45 plus $4 S&H 

Service Modification Compendium for the KWS-1, 32V and 75A series - 42 pages - 

$15 plus $3 S&H 


T-SHIRTS 


- The front displays the logo from the cover of ER (the tube outline, Electric Radio, and ‘celebrating 


a bygone era’). The back has "Real Radios Glow in the Dark" (used with the permission of Classic 
Radio).The T-shirts are U.S. made by Hanes and come in S-M-L-XL-XXL. The color is just a little 
lighter than the cover of ER - $15 del. ($16 for XXL) 


BOOKS 
Vintage Anthology - Book | by Dave Ishmael, WA6VVL $14.95 
The First Fifty Years: A History of the Collins Radio Company and the Collins 


_ Divisions of Rockwell International 


Communications Receivers, The Vacuum Tube Era: 1932-1981 

by Raymond S. Moore 4th Edition $19.95 

Oscilloscopes, Selecting and Restoring a Classic by Stan Griffiths $24.95 
McElroy, world's champion radio telegrapher by Tom French $19.95 

Heathkit A Guide to the Amateur Radio Products by Chuck Penson, WA7ZZE......$24.95 


Radios By Hallicrafters by Chuck Dachis 

Transmitters, Exciters & Power Amplifiers by Raymond S. Moore $21.95 

The Cathode-Ray Tube, Technology, History and Applications by Peter Keller $29.95 
Receivers Past and Present, Communications Receivers, 1942-1997, 3rd Edition, by Fred 
Osterman, 

Hiram Percy Maxim by Alice Clink Schumacher 

Tube Lore by Ludwell Sibley. 

A Pictorial History of Collins Amateur Radio Equipment by Jay Miller, KK5IM $39.95 
Tube Testers and Classic Electronic Test Gear by Alan Douglas 


Please add $3 S&H for one book and $1 for each additional book. 


Three or more books shipped free! 


ER Parts Unit Directory 
If you need a part for a vintage restoration send $2 and an LSASE (.32 postage) 
for a list of parts units. If you have a parts unit, consider putting it on the list. 


ER, 14643 County Road G, Cortez, CO 81321-9575 


Vintage Radio of NE Texas 
The Largest Vintage Radio Dealer in the US 


over 500 vintage radios in stock 
we'll take your radio in trade, working or not 


Complete Repair and Restoration Services 


Hours 
9-5 Tuesday thru Saturday 
closed Sunday and Monday 


Silkscreened Ranger, Valiant, Pacemaker and Johnson Desk KW 


panels and cabinets in stock 
Dial faces for B&W 5100 and 5100B in stock - $29.95 plus $3.50 S&H 


Coming soon the Globe King 500D, 
a new transmitter that is a copy of the 500C incorporating updated 
components and circuits 


ZZ 
_|_ZQgVgY['Y“Y_ (GB S 


Chuck Gropme, K5CEG Doc Stewart, NI5M 


2165 NW Loop 286, Paris TX 75460 
903-785-2077 * k5ceg@neto.com 
website: myvintageradios.com 


TUBES ¢ PARTS ¢ SUPPLIES 


YOUR COMPLETE SOURCE FOR... 


PARTS: 
Resistors, tube sock- 
ets, potentiometers, 
knobs, dial belt lamps, 
diodes, speakers, wire, 


TRANSFORMERS: 
Hard to find power, filament and 
output transformers as well as fil- 
ter chokes for tube equipment. 
We feature HAMMOND perfor- 
mance transformers as well as phonograph needles 
many new old stock transformers. and cartridges and 
CAPACITORS: much more. 
High voltage electrolytic and mylar 
capacitors, multi-section capacitors TUBES: 
and more for tube circuits. Over 3500 receiving, 
transmitting, audio 
SUPPLIES: and industrial types 
Grill cloth, cabinet restoration in stock, including 
supplies, batteries, chemicals, many foreign and 
tools, test meters, gifts and kits. early types. 


LITERATURE: 
Extensive selection of literature and books on antique radios, tubes, circuits diagrams, communi- 
cation gear and hi-fi equipment. Some items not available elsewhere! 


CALL, E-MAIL OR FAX FOR OUR NEW 72 PAGE CATALOG! 


info@tubesandmore.com ¢ www.tubesandmore.com 


ANTIQUE ELECTRONIC SUPPLY™ 


LIMITED PARTNERSHIP 
6221 S Maple Ave » Tempe, AZ 85283 © (480)820-5411 » Fax (480)820-4643 » (800)706-6789 


Subscription Information 


Rates within the US: 
2nd class - $32 
1st class - $42, with envelope - $46 


Canada (by Airmail only) - US $48 
All other countries (by Airmail only) - $US $60 


Electric Radio 
14643 County Road G 
Cortez, CO 81321-9575 


Visa, Mastercard and American Express 


Phone/Fax 970-564-9185 
er@frontier.net 
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ELECTRIC RADIO 
14643 County Road G 
Cortez, CO 81321-9575 
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JAMES BEYER WOADJ 
652135 COUNTRYSIDE LN 
MADISON Wi S3705-1025 


